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Series 60 Series 40 


Save time—and at the same time take the guesswork 
out of steam trap selection for petroleum proc- 


essing equipment! 


This new 32-page Yarway “Steam Trap Selector 
and Piping Diagram for Petroleum Processing 
Equipment” will prove a valuable tool in selecting 
the right steam traps for your applications. Com- 
plete selector information and installation piping 
diagrams for all types of petroleum industry equip- 
ment using steam traps. Full data on types of traps 


recommended, sizes, capacities, etc. 


You may have a copy FREE, by writing the 
Yarnall-Waring Company, or asking your local 


Yarway Steam Trap distributor. 


NEW No. 30 TRAP... 
A REFINERY “NATURAL” 


Yarway’s new '6” No. 30 Impulse Steam Trap has 
won instant acceptance on light load applications 
such as steam tracer lines, steam main drips, instru- 
ment boxes and many others. Here are some of 


the reasons why: 


1. Economy of operation on light 
loads, with closer condensate control. 


2. Longer service life, with lever action 
reducing impact on valve seat. 


3. Lower maintenance, with easily and 
quickly replaceable seat and disc. 


Prove No. 30’s to yourself. See your distributor for 


a FREE 90-DAY TRIAL. 
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A Gulf Publishing Company Publication 


A Quick Look 


at this issue 


These handy digests permit checking 
the articles you want to read first. 


EFFECTIVE TECHNICAL REPORTING 


Put Life in Your Report Writing . . . This 

introductory article in the special report points 
out that to write clearly, concisely and convincingly— 
the ability to write well—is a skill, not an art. This 
ability can be developed by practicing the principles of 
good writing. Once mastered, they are easily, even 
automatically applied. Turn now to Page 109. 


Supplements to the Technical Report . . . 

There is more to an effective technical report than 
the body or comprehensive part. This article tells what 
these supplemental portions are and how they can be 
used to put “sell” and clarity into your report writing. 
To learn all about supplements that accompany or 
complement the technical report, turn to Page 116. 


YOU Be the Editor . . . Poor sentence structure 
results in a dull, lifeless report. But you don’t need 
a Ph.D. in English to eliminate this problem. By follow- 
ing the simple rules in this article, you can add clarity 
to your writing that will enhance your reader’s com- 
prehension and win his interest. Just turn to Page 121. 


How to Sell Your Ideas Orally ... The 

future acceptance of your pet research project or 
engineering job may depend on how clearly and 
thoroughly you explain it verbally to your boss and 
other interested parties. For the simple basic principles 
that will give you all the information you need to make 
your oral reports a roaring success see Page 126. 


Get Equilibrium Data This Easier Way . . . 

This new method condenses the numerous and 
unwieldy equilibrium charts into three simple figures. 
Accuracy by this route is better than some other well- 
recognized methods. To learn all about this unique way 
to get equilibrium data, turn to Page 129. 


Computer Cuts Tank Nozzle Design Cost... 
Slide-rule time to make one nozzle calculation is 
small. Nevertheless, the need to make many per year, 
including time to re-interpret the ASME Pressure- 
Vessel Code, suggests the use of a computer to com- 
pile these data in a handbook. A medium-speed digital 
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Would you like to improve the quality 


of your cat cracker feed stock... 


™ Reduce con-carbon and metal content 





™ Improve color to light straw 

™ Reduce flash zone pressure and temperature 

@ Maximize cat feed stock and make penetration asphalt 
Back out crude and up grade No. 6 to cat feed stock 
Reduce cat gas make 


Increase capacity 


Wi For additional particulars and details, contact a 





Glitsch representative about 


Glitsch-Grid Equipment 


another plus-quality designed Glitsch product 
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A Quick Look at This Issue... 





computer cut Dow Corning’s slide-rule, nozzle-rein- 
forcement design costs from $12,000 to $1,500 and did 
the job in nine hours. For details on how to set up 
your own design handbook, turn to Page 135. 


How to Design Yard Piping . . . This interesting 

and informative article shows you how to quickly 
and systematically design yard piping and cut your 
piping costs. To see how this timely article can help you 
with your piping problems, turn to Page 139. 


Watch These Trends in Elastomers . . . Co- 
polymers of mono and diolefins have opened up 
entirely new fields for elastomers and plastics. For a 
quick look at what’s going on today in the fascinating 
elastomer business, you’ll want to turn now to Page 149. 


Automation Today .. . Part 24. By com- 

paring transient response of a system without a 
non-linear controller correction with corresponding cases 
using a correction, the amount of control improvement 
can be found. An example reveals that systems with 
modified controllers show a nearly symmetrical tran- 
sient response to both a positive and negative step upset. 
The result is to convert a non-linear system into one 
that is essentially linear in operation. For your review 
of this example, turn to Page 153. 


Onstream Chemical Cleaning Works .. . 

Cleaning process equipment while the unit is on- 
stream can be successful on the water-side of coolers and 
condensers. This type of cleaning and descaling can 
easily pay for itself in a short time with reduced main- 
tenance costs and increased product from a longer unit 
run. It’s simply a matter of inspecting the equipment, 
planning the cleaning job, then injecting the chemicals 
to remove deposits. For a good case history on this 
method, turn to Page 157. 


Applied Hydrocarbon Thermodynamics . . . 
Part 24. If you want to predict the vapor-liquid 
equilibrium from a theoretical standpoint you must 
first evaluate fugacities of components in both the 
vapor and liquid phases. How should one go about this 


-evaluation? The answer, in a simple step-by-step 


method, is shown in this part of Professor Edmister’s 
valuable series. See Page 159. 


How to Use Sample Bombs Safely . . . Think 

the number “13” is unlucky? Well, in this timely 
article you'll learn 13 rules for sampling light hydro- 
carbon mixtures that may keep you out of trouble. 
For all the details on this follow-up to “Sample Bombs 
Can Be Bombs,” (June 1960 Reriner, page 231) turn 
now to Page 171. 


Power Styles in the Refinery Organization... 

Applied Group Dynamics: Part 8 . . . This final 
article in the group dynamics series shows how the 
management development laboratory emphasizes the 
entire organization as a problem-solving system in con- 
trast with the two-person, small-group or intergroup 
aspects of organizational life. Turn now to Page 173. 


December, 1960—PETROLEUM REFINER 


PETROLEUM REFINER‘’S 
Annual Index for 1960... 


is incorporated in this issue opposite Page 168. 


A limited number of separates has been provided and 
librarians and others who need them each may have a 
copy by addressing: 

Librarian, 
Gulf Publishing Co., 
Box 2608, Houston 1, Texas 





You Will Want 


. to get a copy of Theodore Williams’ and 
Verlin Lauher’s new book, Automatic Control of 
Chemical and Petroleum Processes—a hard-back 
edition of the popular series, “Automation Today,” 
Part 24 of which is appearing on Page 153 of this 
issue. But actually, this book will be much more 
than just a compilation of the articles, as it will 
involve a complete regrouping of the material for 
better and clearer understanding. And—on top of 
that, it will be indexed for your convenience. This 
book will be available for purchase in the Fall 
of 1961, but you can reserve your copy now by 
circling E-28 on the green card in the back of 


the book, and sending it in today. 


Other new books being prepared by Gulf 
Publishing Co.’s Book Publishing Division include: 


Operators Handbook. All 12 parts of this popu- 
lar series devoted to gasoline plant problems will 
be published in hard-back book form shortly after 
the first of the year. You can place your order now 


by circling E-29 on the Reader Service Card. 


Polyolefin Resin Processes. Here’s an extensive 
review of the state of the art in polyolefin resin 
processes. Based on an extensive patent and 
literature search by noted author Marshall Sittig, 
this comprehensive book brings you up-to-date on 
just where polyolefins stand today. It’s well illus- 
trated with charts and flow diagrams, and com- 
pletely indexed. You can reserve your copy today 
by circling E-30 on the green Reader’s Service 
Card in the back of the book. 
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CcCROUSE- 

HiIinNDS 

EV Series 

Explosion-Proof Highest Efficiency ... 


Easier to install, relamp, 
a 
maintain... 


Lighting Fixtures 


The EV series offers exactly the right fixture 
for any area made hazardous by flammable 
atmospheres of vapors or gases, as defined under 
Class I of the National Electrical Code. 


Basic EV Incandescent Fixtures 
(Groups C & D) 

are of strong, shock-resistant construction, 
contain internal explosions without rupturing. 
Threaded joints are flame-tight . . . no sealing 
compound required on installation. Gas tightness 
not required for safe operation . . . just turn off 
line current when relamping. Maximum corro- 
sion-resistance. 75-500W. 


EVA Incandescent Fixtures 
(Groups A & B) 
comprise the first complete, UL-approved 
lighting system for acetylene and hydrogen loca- 
tions. Lamp and wiring. compartments are sepa- 
rate and individually explosion-proof. 150-300W. 


EVA Mercury Vapor Fixtures 
(Groups C & D) 
provide important operating economies in 
hazardous areas: 2.5 times more light output per 
Watt than incandescents ... greatly reduced 
frequency of relamping. 250-400W. 


For Complete Information on Crouse- 
Hinds explosion-proof lighting equipment, call 
your Crouse-Hinds distributor, or write us. EV 
Lighting Fixtures are available in all reflector 
types: Holophane Prismatic (illustrated); slotted 
dome and angle; and conventional (unslotted) in 
all shapes and sizes. 
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"M’ for January 

MAINTENANCE EDITOR Frank Evans has 
been busy for many months now—in fact, ever since 
the Maintenance Supervisors Handbook dated Janu- 
ary 1960—on PR’s Maintenance special for 1961. And 
it has developed into a well rounded as well as a 
sparkling number. Each most useful in HPI plants, 
topics of the articles, all by experts in their fields, 
read like this: Daily Maintenance Scheduling, The 
Maintenance Budget, What Is Optimum Safety in a 
Maintenance Department, A New Look at Stress 
Relieving Field Welds, Sandblasting Tanks in Service 
and Rate Your Maintenance System. If you mainte- 
nance men don’t find much to suit your taste in the 
“M” special which will be our January issue, then 
we and the specialists who sat with us in the planning 
stage are badly fooled in how to go about preparing 
a deluxe meal expressly suited to your taste. 


“It's a Steal!” 


WE’VE NEVER DOUBTED for a single moment 
the fact that $2.00 for one year’s subscription to 
PETROLEUM REFINER constitutes a real bargain. And 
three years for double that price, or $4.00, is getting 
almost to that point when one uses the saying “it’s a 
steal.” 

As said above, we’ve long contended that a reader 
gets considerably more value than what his subscrip- 
tion check represents but nevertheless it’s pleasing to 
receive from time to time complete concurrence. For 
example, this memo from an Indiana subscriber: 
“The series on Separation Methods in your June issue 
was worth the whole subscription price.” 

And you must remember that Separation Methods 
or its counterpart in some other HPI area comes 
along in each of PR’s 12 issues per year. 


How He Started 


PETROLEUM REFINER IS INVOLVED in an 
ever-expanding circle and there’s no one around ou 
offices who would enter the least objection. 

In verifying the correctness of subscribers’ address 
labels, we send out “address check”’ sheets which also 
contain space for reader comment, suggestions, etc. 
At the bottom is space to list “names of associates 
that you desire to receive a sample copy of PR.” And 
here’s what one subscriber recently wrote in that spot: 
“All the men I know at my company already sub- 
scribe to PerroLEUM Rertner. In fact, I began taking 
it on their recommendation.” 
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“Cupralum;’ lead-surfaced Anaconda copper tube, offers 
practical answers to some tough corrosion problems 


If you'd be interested in more compact, 
more economical heat transfer units for 
handling corrosive liquors — sulfuric, 
chromic, phosphoric acids, sulfites, sul- 
fates, alum, and the like — you should 
know about Cupralum*. Cupralum, a 
product of Knapp Mills, Inc., is Ana- 
conda copper or copper-alloy tube to 
which a uniform, dense-structured, ex- 
truded chemical lead surfacing has 
been metallurgically bonded. 


Alfred P. Knapp, chairman, Knapp Mills, Inc., 
explains to visitors how his company’s patented 
drawing process metallurgically bonds lead 
surfacing to copper tube. 


THE OuTSIDE lead surface, which may be 
from 4” to 1%” thick, resists concen- 
trations of acids—of sulfuric acid, for 
example, up to about 85% and up to 
428F. Being bonded to the copper, it 
expands and contracts with the copper 
during temperature cycling. Without 
the metallurgical bond, the Tead would 
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Two U-bend Cupralum tube bundles like this 
are used in a Ferrolum (lead-surfaced steel!) 
separator tower to boil off ammonia from a urea 
carbonate ammonia solution—in the production 
of urea fertilizer. Anaconda copper tube core 1 
O.D., 12 gauge, handles 150-lb. steam. Lead sur- 
face is % inch thick. Separator tower operates 
at 145 C (293 F) and 240 psi. 


creep and eventually fail—an inherent 
weakness of all-lead tubing. 


THE COPPER or copper-alloy tube inside 
provides strength to make Cupralum 
self-supporting —and to stand steam 
pressures up to 150 psi in standard 
wall thicknesses offered. It also pro- 
vides its high corrosion resistance in- 
ternally to cooling waters, steam, and 
refrigerants. 

Most important, copper offers its 
high heat transfer rate. Because of the 
metallurgical bond with the lead, the 
over-all heat transfer rate of Cupralum 
is high—higher than all-lead tube and 
higher than that of iron and steel. 


THE NET RESULT is that a given heat trans- 
fer job can be done with fewer square 
feet of surface—for a more compact 
unit. Or it is possible to get increased 
capacity in present existing space. 


Lead surfacing removed from ends of Cup- 
ralum tubes preparatory to insertion in lead- 
clad steel tube sheet. Tube ends are usually 
rolled, but for severe thermal cycling service, 
may be brazed to outer steel face of tube sheet. 


In many cases, the first cost of the 
coil is lower. Usually this is true where 
higher steam pressures than those pre- 
viously used are available—or where ex- 
pensive, hard-to-fabricate alloys have 
been used. Improvement of the heat- 
ing or cooling cycle is another source 
of savings. Under any circumstances, a 
long operating life and easy mainte- 
nance provide over-all economy. 


NUCLEONIC APPLICATIONS. Cupralum with 
a thicker surfacing of lead is being used 
increasingly in the nuclear industry. 
For gamma shields that must be cooled, 
Cupralum coils are built in to provide 
efficient heat transfer from the shield 
to the cooling medium. 

Where radioactive liquors and spent 
resin discharge from demineralizers 


8 For more data on advertised products, use Readers’ Service Cards, last page 


ONDA CONDENSER AND HEAT EXCHANGER CLINIC 


Cutaway section of Cupralum tube. It is pro- 
duced in 20’ lengths or in long continuous coils 
—from 40’ to 100’ depending on diameter. It is 
easy to bend and fabricate. Reliable jointing 
techniques have been developed. 


must be conveyed through process pip- 
ing into process vessels for concentrat- 
ing the radioactive solution, Cupralum 
piping prevents the escape of gamma 
radiation. In nuclear applications, the 
lead surfacing may be 1” to 8” thick. 


Lead surfaces of Cupralum tubes and of tube 
sheet are fused by lead-to-lead welding. Then 
an extra thickness of lead is applied at the joint 
for extra protection. 


FOR MORE INFORMATION. For detailed 
data on Cupralum, write Knapp Mills, 
Inc., Wilmington, Del. Or see your 
Anaconda representative, who can also 
provide data on the full line of Ana- 
conda copper and copper-alloy tubes— 
arrange for technical assistance in 
meeting special corrosion and heat 
transfer problems. The American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 


*Kegistered trademark of Knapp Mills, Inc. 
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ANACONL 
TUBES AND PLATES 
FOR CONDENSERS AND 
HEAT EXCHANGERS 
Made by The American Brass Company 
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| Quick Look at Industry... 


Calls for Reappraisal of API Role... 





Can API fully serve industry without reorienting its thinking to encom- 
pass impact of world oil? So asked API President Porter at November's 
Chicago meeting. He bases call for reappraisal on fact that "API was 
domestic minded from start .. . and continues to operate as a trade as- 
sociation with solely domestic interests. Yet, over last four decades, 
entire picture has changed." 











Driving Drivers to Drive... 





Psychologists agree that motorists can be persuaded to drive more— 
latent desire to drive can be awakened with proper stimulus, according 
to Ethyl Corp. psychological study. Company spokesman says written report 
on motivation study will be available to oil companies early next year. 


OCAW Rejects Standard of Indiana Offer... 


Offer of 5% wage increase to Indiana Standard's union employees unac- 
ceptable for following reasons, says union spokesman: Two-year contract 
without wage reopener would mean two-year pay freeze .. . Offers are 

on percentage basis, whereas union wants 18¢ increase across board 

- « « Union figures 5% would make for average increase of 14.5¢ an hour. 

















Eyeing Soviet Organic Chemicals Potential ... 


Soviet progress in developing organic chemicals industry badly handi- 
capped by lack of originality on part of her chemists and their re- 
luctance to learn and supply modern chemical structures and reaction 
theory, Says new report by Commerce Department's Business and Defense 
Services Administration. This appraisal of Soviet "state of the art” 

in organic chemistry research reveals that "U.S.S.R. has not gone as far 
as more scientifically advanced nations of West in providing sound or- 
ganic chemical industry." 

















Refiners in Polypropylene Driver's Seat... 





Two oil companies and a joint venture account for more U.S. polypropy- 
lene capacity than all other producers combined (four chemical and one 
rubber company). By late 1961, look for oil companies to lead with 185 
million pounds per year compared with 160 million pounds for chemical 

firms. By mid-1962 this lead will soar to 100 million pounds per year. 








About Those "Electronic Brains" ... 





Computers still getting big share of automation limelight. Last few 
months saw announcements of computer advantages in process control. Ex- 
amples: Monsanto's Luling, La., ammonia plant and Standard of Indiana's 
140,000-bpd Whiting distillation unit. Meanwhile, Standard of California 
plans installation of American industry's fastest digital computer... 
literature continues to show how computers solve engineering problems. 


Quick Look Around the World... 


U.S. Circuit Court of Appeals reverses trial-court ruling that Commerce 
Oil could not build refinery at Jamestown, R.I., because it would be a 
"nuisance." Jamestown Protective Association has asked U.S. Supreme 
Court to review appellate decision . . . India asks Russia to hold up on 
oil shipments for at least four months until "storage capacity and 
marketing organization can be built." 


Cuba received no less than 1,260,000 tons of crude from U.S.S.R during 
October . . . U.S. exports of crude and products dropped in third 
quarter to 189,000 bpd from 197,000 bpd in like 1959 period, says Census 
Bureau .. . Studies show that 75% of petroleum coke demand is credited 
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Quick Look at Industry (Continued) 


to refinery fuel—representing nearly 10% of various fuels consumed by 
refineries . . . U.S. Senate held public hearings November 29-December 


2 to explore "growing complaints and criticism" of Federal regulatory 
agencies. 





To the Victor Belongs the Spoils . 





Within six months after President-elect Kennedy takes office, Federal 
Power Commission will shift from Republican to Democratic control— 
with possible change of chairmanship. Dem majority would be first since 
natural gas producers came under federal regulation in 1954. Net result: 
Uncertainty about future of FPC's new area-pricing plan for regulation, 
say Washington's industry representatives. 








India Eyes Diesel-Gasoline Mix... 





Indian Government examining possibility of mixing 60% gasoline with 40% 
diesel for use by motor vehicles, locomotives and power generators. 
Study is aimed at reducing imports of diesel and refinery throughput 
imbalance. Whys and wherefores: India has gasoline surplus which is 
exported—but diesel demand increasing due to heavy taxation of 
gasoline. 











All's Quiet on Octane Front... 





Not much talk about higher octanes now. Reason: national average for 
premium-grade gasoline unchanged from year ago. Present rating of 99.3 
F-1 for November not highest though. It has been as high as 99.5 F-l. 
Ethyl octane survey shows November regular grade at 92.6 F-l—up 0.1 
Since October. 








Scanning Worldwide Construction Scene... 





Commercial operation already started at Standard of California's 
32,000-bpd Hawaii refinery—though full completion not expected until 
1962 . . . Overseas refining shift continues as Gulf plans 30,000-bpd 
refinery for Denmark or Sweden, and Shell considers 25,000-bpd unit for 
Philippines. Recent completions: BP's 50,000-bpd refinery at Dinslaken, 
Germany . . . ICI's expansion of propylene, butadiene and butene facili- 
ties in Wilton and Billingham, England. Meanwhile, Texaco says it will 
build one of world's largest benzene plants at Port Arthur, Texas, to 
produce 30 million gallons a year. . 




















In petrochemicals, Celanese building butylene glycol unit with 25 mil- 
lion pound annual capacity .. . More xylene to be consumed when Amoco 
Chemicals finishes 50% expansion of dimethyl terephthalate capacity at 
Joliet, Ill. 





Top Oil Executives Look at Industry... 


IPAA President Alvin Hope looks for diminishing availability of natural 
gas to result in greater petroleum industry regulation ... Gulf Oil 
President E. D. Brockett, Jr., predicts that world crude supplies may 

be in balance with demand within five years ... President M. J. 
Rathbone of Jersey Standard forecasts over-all oil demand increase of 

2 to 2.5% in 1961, based on projections by economists . .. Pure Oil 
Economist C. V. Horky sees petroleum domestic-demand increases this way: 
crude production, +4.9%; gasoline, +2.9%; kerosine, +21.1%; distil- 
lates, +2.1%; residuals, +0.1%; all other, +4.6%. Over-all percentile 
increase to be +3.3%, says Horky. 

















Kefauver Attacks Humble-Monterrey Merger... 





Humble merger with California's Monterrey Oil violates antitrust policy, 
says U.S. Senator Estes Kefauver, chairman of Senate's Antitrust Sub- 
committee. Senator's letter to assistant U.S. Attorney General 

R. A. Bicks demanding clarification of Justice Department's position got 
no response. Kefauver says this means Bicks is giving "green light to 
illegal merger." 
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40, 000. 000, 000 ‘aoular investment relies on Buell 


In a fluid cat cracker an efficient catalyst recovery system is an 
essential part of the refining process. Improper functioning of the 
recovery system would require a complete shutdown of operations. 
In this critical service 80% of our cat cracking capacity relies on 
Buell Cyclone Systems. Dust recovery and control is vital to many 
other industrial processes. If sound economics demands continuous 

operation of your process, make sure 


if you can’t afford a shutdown. .. yoi'saieguard your investment with 


Buell-Norblo equipment. It’s designed for continuous service without 
interruption. Buell Engineering Company, Inc., Dept. 
21-L, 123 William St., New York 38, N. Y. Northern 
Blower Division, 6401 Barberton Ave., Cleveland, 0. 
e Electric Precipitators « Cyclones ¢ Bag Collec- 
tors « Combination Systems « Fans e Classifiers | Norbio | 
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@ Engineering Teamwork at Work— 


on 100,000 BPSD oil refinery in Germany 
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NEWEST RHINELAND R 


A major contribution to West Germany’s 
dynamic industrial growth is the giant new 
grass roots refinery of BP Benzin und Petro- 
leumA.G. at Dinslaken.When fully completed, 
in 1961, it will increase the Republic’s do-' 
mestic source of gasoline, oil, and other pe- 
troleum products by 100,000 BPSD. 

A huge and complex undertaking, this new 
refinery is the result of close coordination of 
effort among American, British, and German 
engineers. Each is making important and 
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EFINERY 


specific contributions to the over-all project. 

Advisory and consultant services are being 
rendered BP in Germany on many phases 
of the undertaking by Kellogg Refinery Con- 
sultants, Ltd., Dusseldorf. These include 
procurement of materials and equipment, 
construction, operator training—as well as 
advice to BP Benzin und Petroleum A.G. on 
the testing and start-up of its refinery. Most 
of the materials and equipment have been 
supplied by German industry. 
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Fried. Krupp, Industriebau has worked 
closely with Kellogg on the project from in- 
ception through construction. 

If you are planning to build new processing 
facilities at home or abroad, Kellogg would 
be glad to show you how its coordinated engi- 
neering-procurement-construction services 
could work to your company’s economic ad- 
vantage. Please address inquiries to The 
M. W. Kellogg Company, 711 Third Avenue, 
New York 17, N. Y. 





THE M. W. KELLOGG COMPANY / A Subsidiary of Pullman Incorporated 


Offices of other Kellogg companies are in Toronto, London, Paris, Rio de Janeiro, Caracas, Buenos Aires 





Early Order for Congress 


NOT LONG AGO it appeared as if our judicial 
system had finally caught up with Teamster boss 
Jimmy Hoffa. The three-man watchdog group ap- 
pointed by the court to supervise cleanup of the 
union seemed for a while to have the elusive Mr. 
Hoffa “hog-tied.” In other parts of the country too, 
an aroused general public, awakened by Congres- 
sional hearings and spurred by a presidential appeal, 
demanded Congress pass harsher labor legislation. 
This, of course, resulted in the Landrum-Griffin Act 
which finally prohibited blackmail picketing and 
secondary boycotts—-two of labor’s most offensive 
weapons. 


However, recent developments among the teamsters 
give one cause to wonder. For example, the three- 
man court-appointed board of monitors established 
in 1959 to supervise cleanup of the Teamsters, has 
turned out to be a bulldog without teeth. The U. S. 
Court of Appeals has ruled that the union can veto 
appointment of a chairman of the monitors “on 
reasonable grounds”—-a vague, nebulus qualification 
that takes the legal sting out of the monitor plan. 

Thus, it appears that superficial treatment of the 
corrupt union ailment is not enough. Union corrup- 
tion will flourish and survive legal assault until Con- 
gress strikes at the root of the evil—union monopoly. 
The shocking truth is that in spite of Congressional 
investigations, monitor boards, and other legal 
assaults, crooked unions are still laughing up their 
sleeves at management and honest labor. Powerful 
leaders can require American workmen to take a 
membership in, and pay tribute to, a political organi- 
zation known as a labor union, as a condition of 
earning a living. Thus, these unions are able to wield 
powers denied to any other organization in our econ- 
omy—even our federal government, and that which 
some refer to as “big business.” 

Let’s look at the facts! In 1890 the 
Sherman Anti-Trust Act was enacted. 
It provides, in simple straightforward 
language that “every contract .. . in 
restraint of trade or commerce 
shall be illegal Any attempt by 
any person to monopolize or combine 
with other persons to monopolize any 
part of trade or commerce . . . shall 


be punished .. .” Coeveseececcccocres 
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Use Christmas 


The Sherman Act, though amended several 
times, is the keystone in the structure of anti-trust 
legislation enacted by Congress in ensuing years. 
Then, in 1914 the Clayton Act became law. Section 6 
specifies “the labor of a human being is not a com- 
modity or article of commerce. Nothing in the anti- 
trust laws shall... forbid the existence of labor... 
or organizations instituted for . . . mutual help.” 

The net result of this is that during the past 45 
years, labor unions have been exempt from anti-trust 
legislation. Some have grown into a most flagrant ex- 
ample of monopoly control—merging, combining, 
and increasing economic strength without limit or 
question. 

Section 6 of the Clayton Act suggests that labor 
is not a “commodity.” This is not true. It is and 
always has been a commodity in spite of the pro- 
nouncements of fuzzy minded liberals to the contrary. 
If labor is composed of the physical, mental, techno- 
logical and managerial skills of men—then it is a 
commodity because it is essentially our only com- 
modity. We have nothing to sell except labor, which 
behaves just like tangible commodities in the market. 

Labor is subject to supply and demand, may be 
made available or withheld, may be bargained for, 
may be purchased or rejected by the consumer, must 
meet competition, etc. Sounds like a commodity, 
doesn’t it? If so, the subtle distinction in Section 6 
between the human commodity of labor and the 
tangible commodity of finished product is more 
imaginary than real. 

It might not be a bad idea for Congress to repeal 
Section 6 of the Clayton Act and substitute a simple 
statement prohibiting any one labor organization 
from representing the employes of more than one 
employer, except where the employer agrees to multi- 
ple representation. This would permit multiple bar- 
gaining by small groups of employ- 
ers with a single union representing 


eals - 
s employes of each member employer. 


ecccccccecescevecses Yet, the employer could refuse to par- 


ticipate, and insist that the union 
represented by /is employes bargain 
with him as an individual employer. 
Result: The same anti-monopoly 
rules would apply to unions that 
have for years applied to corpora- 
tions. 








Can 73% Solvay Caustic Soda 


save you money? 


Freight Rate juding raxes 


cents tent) 





This nomograph will help you 
determine if it is more 
economical to order Solvay® 10 

Caustic Soda in 73% solution. , 


First, on the left hand scale, mark your freight rate for 
caustic soda figured on a dry basis in cents per 100 
pounds including taxes. Next, on the right hand scale, 
mark your total annual consumption of caustic soda in 
tons per year figured on a dry basis. Then draw a straight 
line connecting these two points. If the line you have 
drawn passes through either the marginal line on the 
nomograph or the triangular area marked 73%, you may 
find it more economical to order Solvay Caustic Soda in 
73% solution. 

A Solvay representative will help you make a more 
complete evaluation and cost analysis before final recom- 
mendations are made. This analysis considers not only 
freight charges but cost of diluting and cooling equip- 
ment, unloading time and availability of cooling water. 
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Using his knowledge of storage, handling and use of 
caustic soda, the Solvay representative can help you 
evaluate your particular needs. For his services, write 
Solvay. 


SOLVAY® CHEMICALS FOR THE PETROLEUM INDUSTRY 

Aluminum Chloride * Carbon Tetrachloride * Calcium Chloride * Caustic Potash 

Caustic Soda * Chiorine * Chloroform * Mutual® Chromium Chemicals * Soda Ash 
Potassium Carbonate * Sodium Nitrite * Vinyl Chloride Monomer 


Allied — SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 


IN CANADA: Allied Chemical Canada, Ltd. 
1450 City Councillors St., Montreal, P.Q., Canada 


| C hemical 
Branch Sales Offices: Boston « Charlotte « Chicago * Cincinnati * Cleveland 


Detroit * Houston « New Orleans * New York ¢ Philadelphia ¢ Pittsburgh 
St. Louis ¢ San Francisco * Syracuse 
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The Look Box for December 








Demand-and-Supply Outlook Appears Improving 


THE IMPROVED DEMAND AND SUPPLY 
SITUATION of the oil industry, dating from mid- 
year, is being made secure, and there are hopes for 
good results on through the first half of 1961. 

Greatly helping to keep markets firm is the con- 
tinued effective balancing of supplies with demand. 
Domestic production of crude oil remains strictly 
controlled, despite the scheduled seasonal increase of 
Texas allowables in December. Imports of crude and 
products likewise are assured of being held within 
moderate bounds by the import allowables. 

Crude runs to stills necessarily must be kept reason- 
able because excessive supplies of crude are not avail- 
able, with new supplies curtailed and stocks of crude 
at a 12-year low. With crude runs to stills thus re- 
stricted, production and stocks of refined products 
must be held within satisfactory limits. 


Outlook Good. That the oil industry situation is 
now relatively favorable is attested by the better 
rating it is gaining among investors and investment 
counselors. As an example, the Value Line Invest- 
ment Survey of November 14 stated that “Oil stocks 
are expected to outperform the market in the coming 
year. The domestic integrated oil companies are out 
of the woods. A rapid rise in refined product prices 
between June and September restored the refiners’ 
spread to the best level since early 1959. Third quarter 
reports mirrored the improved marketing climate 
within the U. S. The domestic refiners should enjoy 
wider margins and rising earnings in the months 
ahead. Their earnings comparisons are expected to 
remain favorable through mid-1961.” 

Regarding international oil companies, the same 
survey is less hopeful. “While their U. S. earnings 
will benefit from the improved climate for domestic 
refiners, their foreign earnings are expected to de- 
cline,” it stated. “Excess supplies of crude are com- 
peting for world markets, driving prices down. The 
governments of the leading producing countries are 
stoutly resisting any drop in their income from oil. 
It looks as if all the decline in foreign earnings will 
have to be absorbed by the oil companies.” 

A favorable outlook for the oil industry is seen, 
while there are general expectations that the present 
business recession will be over about the middle of 
1961. The business slow-down is expected to keep 
petroleum demand from increasing by more than 2 to 
3 percent in 1961. But this moderate gain, coupled 
with absence of surpluses of oils, promises firm markets 
and favorable earnings. 


Heating Oils. During the next several months, sales 
of heating oils will be of great importance in deter- 
mining oil industry profits. These oils will be con- 
sumed in seasonally heavy volumes. Significantly 
affecting the demand will be the weather. The 
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marketing people hope that the weather will be at 
least normal during the coming winter. It was 
warmer than normal last winter. 

Stocks of distillate fuel oil at the end of October 
were 2 million barrels lower than one year previously. 
So far in 1960, demand for distillate has been 2 
percent larger than in 1959. The markets for distillate 
have been firm. There are good grounds for hoping 
that the coming heating season will be more profit- 
able than that a year ago. 


Gasoline. The most important hazard now con- 
fronting the industry is the possibility that gasoline 
stocks may be expanded excessively during the winter. 
Gasoline demand has been disappointing during most 
of 1960. although it was good in October. For the 
first 10 months of 1960, there was an increase of only 
1.3 percent over the like period a year earlier, though 
a gain of 4 percent was indicated in October. Slowing 
the growth of gasoline demand are the business re- 
cession and the widespread shifting of motorists to 
compact cars. 

With gasoline demand lagging, stocks of gasoline 
have been larger than needed. At the end of October, 
gasoline stocks were 11 million barrels or 6.4 percent 
higher than one year previously, totaling 185.4 million 
barrels. This 6.4 percent increase in stocks was not 
justified by the gain of only 1.3 percent in gasoline 
demand in 1960. The excessive gasoline stocks rep- 
resent a definite danger and call for the special at- 
tention of the industry. 

While a cold winter would assure good profits from 
heating oils, it might have offsetting ill effects on 
future gasoline markets. In cold weather, gasoline use 
is retarded and production of gasoline may be ex- 
cessive in connection with making large volumes of 
heating oils. These possibilities are especially dis- 
quieting now, in view of the fact that gasoline stocks 
already appear excessive. 


Admonition of Justice Brandeis: “FE xperienc: 
should teach us to be most on our guard to protect 
liberty when the government’s purposes are benefi- 


cent. . . . The greatest dangers to liberty lurk in 
insidious encroachment by men of zeal, well-mean- 
ing, but without understanding. . . . The makers of 
the Constitution .. . sought to protect Americans 


in their beliefs, their thoughts, their emotions and 
their sensations. They conferred, as against the gov- 
ernment the right to be let alone—the most compre- 
hensive of rights and the right most valued by civilized 
men... .’(Olmstead v. U.S., 227 U.S. 487, 72 L. ed. 
956, 957) 
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There’s a Road Bonus 
your best buy for 


ROAD ANTIKNOCK RATING 


FOUR-CAR AVERAGE 





FULL THROTTLE 


PART THROTTLE 


ROAD O.N. 








1 





2000 
ENGINE SPEED, RPM 


Your customers—passenger car drivers—are the 
final judges of the antiknock quality of gasoline, 
by its performance in their cars on the road. 


Designing a fuel to a given Research octane 
number specification by using a higher anti- 
knock compound concentration will result in a 
road octane bonus which can pay off in terms of 
customer satisfaction. This is particularly sig- 
nificant when guarding against high-speed or 
part-throttle knocking problems. 


That’s why the road bonus that you get from 


For more data on advertised products, use Readers’ Service Cards, last page. 
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the extra octane, over and above 
is sO important. 


antiknocks 
Research and Motor ratings 


TEL Road Bonus Demonstrated 


Road bonus from antiknocks has been demon- 
strated by tests performed on two fuels of the 
same hydrocarbon-type composition, and sim- 
ilar distillation ranges and sulphur content. 
Specific aromatics, olefins and saturates were 
selected carefully for each blend so that both 
had the same nominal laboratory octane ratings. 


The only difference between the two fuels was 
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in TEL content: Fuel A contained 3.0ml TEL/gal 
and Fuel B contained no TEL. 
Demonstration Fuels 
A B 

Res. O.N. 98 98 

Motor O.N. 88 88 

Jo Aromatics 40 40 

%Y Olefins 5 5 

% Saturates 55 55 

TEL mi/gal 3.0 0.0 
Because the beneficial effects of TEL vary with 
car make and speed, results were based on a 
four-car average of current models. Test re- 
sults—charted on the facing page to the left— 
rated Fuel A (with TEL) from three to five Road 
octane numbers higher than Fuel B (without 
TEL). Although not shown in the chart, the in- 
crease in road performance is naturally greatest 
with the addition of the first ml/gal, but—at the 
other end of the scale—the road bonus continues 
to go up with the use of a fourth ml/gal. 


What This Means to Refiners 


As you can see from the chart, the effect of 
TEL is greatest at high speeds, generally the 
critical point with modern vehicles and sensi- 
tive fuels. Part-throttle operation with certain 
vehicles also is critical and here the TEL bonus 
again is significant. ; 


Because of this road bonus, the use of higher 


- from Antiknocks... 


road performance 


concentrations of antiknocks is generally the most 
economical means of purchasing road performance 
on a ¢/Road octane barrel basis. 


What About the Future? 


There are a number of antiknocks and “‘extend- 
ers” now in the development stage. Most of 
them promise extra quality on the road. Additive 
octanes from combinations of antiknocks may 
soon be allocated to various gasoline grades to 
optimize the road bonus effect at lowest cost. 


For additional data on Road octane bonus 
from TEL, ask your Ethyl Representative for 
a copy of the SAE paper, “Are Octane Num- 
bers and Hydrocarbon Type Enough?” He will 
be glad to see that you get one. 





REMINDERS TO REFINERS 


Antiknocks are your best octane improve- 
ment buy, whether costs are figured on Re- 
search, Motor or Road ratings. 

Antiknocks give you a Road ocfane bonus 
you can’t get any other way. 

Gasoline sensitivity can be decreased 
with antiknocks. 

Refining flexibility can be increased with 
antiknocks. 

Antiknocks also can reduce or delay cap- 
ital investment in octane improvement 
equipment. 











CORPORATION 
ETHYL CORPORATION, new york 17, N.Y. « TULSA * CHICAGO** LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO « ETHYL USA (EXPORT) NEW YORK 17, N.Y. 
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56) ADDED 
VALUES 
QUALITY CONTROL 


Quality control influences 
every G.E. operation, from 
order receipt to shipment. 


PRODUCT INNOVATION 


Proauct research and de- 
velopment is advanced in 
all 98 G.E. laboratories. 


APPLICATION 
ENGINEERING 
Customer-oriented applica- 
tion engineers assist you 
with systems integration. 


ANALYTICAL 
ENGINEERING 


The latest tools of process 
analysis are available for 
studies of your problems. 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal- 
lation and earlier start-up. 


SYSTEM CO-ORDINATION 


G.E.’s systems experience 
focuses the full Company 
capabilities on your order. 


NATION-WIDE 
SERVICE SHOPS 


More than 50 G.E. Service 
Shops offer you 'round-the- 
clock maintenance service. 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G.E. equipment 
to work for you—on time. 


VALUE ANALYSIS 


Value Analy.is gives you 
optimum combination of 
product value and economy. 
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GAS TURBINES are especially 
appropriate for drive applications 
where hot exhaust gases from the 
turbines can be used for econom- 
ical process hot air or steam. 





- General Electric Application Engineering 
Helps Put Your New Plant on Stream Faster 


When fast-breaking product developments make additional plant facilities 
necessary, General Electric will help get your new product on stream fast. G. E. 
application engineers will assist you in quickly completing one of your biggest 
tasks—the selection of appropriate drive equipment for pumps, compressors, 
and blowers. In fact, General Electric will assume responsibility for recommend- 
ing and supplying all your drive-system needs from its complete line of electric 
motors, gas turbines, steam turbines, and other system components. 


WHEN, FOR EXAMPLE, EARLY SYSTEM STUDIES indicate the use of motors for 
a number of your applications, you still must make many decisions concerning 
each: horsepower, type, voltage, speed, enclosure, insulation system, gearing. 
General Electric application engineers will help you make the right decisions 
fast, offering co-ordinated delivery on the most appropriate G-E motors—from 
fractionals to 10,000 horsepower and above. Along with speed of selection and 
delivery, you get better performance because your quality G-E motors are pre- 
cisely matched to their applications. Also, you get the economy benefits of single- 
source buying, with maximum standardization for spare-parts interchangeability. 


FOR MORE COMPLETE INFORMATION on G-E application engineering that can 
help put your new plant on stream faster, call your local General Electric 
Sales Engineer, or write, General Electric Co., Schenectady 5, N. Y. 651-03 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





NEW CUSTOM ‘8000’* a-c induction motors are the result 
of more than two years’ development. Custom bearing seals, 
cast iron frame, extra gasketing gives corrosion protection. 
New G-E Polyseal* silicone-rubber insulation systems lengthen 
motor life, increase reliability and reduce maintenance. 


* Trade-mark of General Electric Company. 


SYNCHRONOUS MOTORS for key compressor NEW TRUE MASS FLOWMETER 
and blower applications will be built exactly —one of many other G-E prod- 
to your requirements, drawing on more than ucts for the process industries— 
60 years of manufacturing experience. These measures fluid flow directly in 
motors, with improved insulation systems, oper- pounds, eliminates the costly 
ate reliably under many process conditions. conversion of volume to weight. 
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ROTH 


REGENERATIVE TURBINE 
DESIGN LICKS LOW 
NPSH PROBLEMS! 

. ROTH Turbine Low NPSH Pumps 


derive their extremely low mini- 
mum NPSH characteristics from 
the low disturbance at suction 
which gives way to a gradual pres- 
sure build-up throughout the 
pumping cycle. These pumps em- 
ploy a booster stage of patented 
exclusive ROTH design to provide 
a surplus of pressure over vapor 
— at the suction of the tur- 

ine adequate to its minimum 
NPSH requirements . . . / Available 
in either single-stage, end-mounted, 
end-suction design with separate 
power frame (for heads to 900 ft. 
TDH), or 2-stage, center-mounted, 
vertical suction design (for heads 
to 1400 ft. TDH). Equipped with 
ASA flanged connections, John 
Crane or Dura Seals, and extra 
heavy ball bearings. 
RANGE 
Head: 150 to 1400 ft. Temp: =. # to 
Differential: 50-600 + 250° 

PSI H.P.: 520 BP 

Cap: 2 to 100 GPM NPSH: as low as ¥2 ft 


USAGE 
Ammonia Propane 
Freons Butane 

Methy! Chloride Boiling Liquids 
MATERIALS 
Stock Castings: 
Iron Cast Steel 
Bronze 316 Stainless 


Write for 
FREE 


Technical 
Bulletin #105 


Complete and com- 
prehensive informa- 
tion on NPSH, seals, 
and mechanical data 
plus performance 
curves on all sizes. 


ROY E. ROTH COMPANY 


TURBINE PUMP DIVISION 


2444 Fourth Avenue 
Rock Island, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page. 





Test your industrial IQ with this quiz on 


the current issue of PETROLEUM REFINER 


1. There are four fundamental 
steps in the technique of writing clear, 
effective technical reports. The first is 
to think the piece through before you 
begin. What are the other three steps? 


2. There are nine portions to a 
typical, conventional technical report. 
Beginning with the first, which is, of 
course, the title, list the remaining 
eight. 


3. In giving an oral report, what is 
the best way to handle statistics and 
other abstract data with regard to 
method of presentation? 


4. What is the main advantage of 
using the so-called “action” verbs in 


| writing a report? Differentiate be- 


tween the active and passive voice in 
verb usage. 


5. What degree of accuracy can 
you expect from charts correlating 
vapor and equilibrium data at ele- 
vated pressures with normal boiling 
points? 10 percent, 20 percent, or 30 
percent? 


6. Generally, computer solutions of 
ordinary slide-rule calculations which 
require only a few minutes to perform 
are thought impractical because of 
| high-cost computer time. Which two 


| of the following justify computer time 


| for this work? 


(1) Repetitive calculations, such 
as in vessel design 
To eliminate human errors 
(3) To cut re-reading and re- 
interpreting codes 


(4) To speed day-to-day jobs in 
the field 
To ease the engineer’s job 
and decrease his need to 
think 


7. The most significant develop- 
ment in stereospecific catalysis is the 
manufacture of highly crystalline 
polymers. True or False? 


8. On the average, what length of 
yard piping is required per piece of 
process equipment? 5 feet, 10 feet, 
or 12 feet? 


9. What is the definition of liquid 
activity coefficient according to vapor- 
liquid equilibrium studies? 


10. Systems with modified con- 
trollers show a nearly symmetrical 
transient response to both a positive 
and negative step upset. The result 
is to convert a non-linear system into 
one that is essentially linear in opera- 
tion. True or False? 


11. Acid injection into the water- 
side of scaled-up condensers while the 
unit is onstream can increase flow as 
much as two and a half times. True 
or False? 


12. In the over-all concept of 
group dynamics, a broad distinction 
has been made between two styles of 
refinery organization. What are these 
two styles and how do they differ? 


13. What are the recommended 
design characteristics for sample 
bombs to be used in sampling light 
liquid hydrocarbons? 


Answers on Page 230 
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_ Simplify Your Problems by 
Using‘ One Dependable Source 
for All Your Pumping Applications... 


Propeller and ‘mix flow pumps ¢« Centrifugal pumps « Self- 
priming pumps e¢ Reciprocating pumps e¢ Rotary pumps 
Vertical turbine pumps 


Assistance with your entire pumping system, or any Let us bring your catalogs on the pumps up-to-date— 
part of it, is available from our engineering department and maintain them that way. Your needs for pumps and 
backed up with 52 years of experience, plus shop facili- parts can be promptly supplied from any of our nine 
ties throughout the Gulf Coast. locations in Texas, Louisiana, and Mississippi. 


Distributors 





MANUFACTURERS *® MACHINERY FACTORS © CONTRACTORS 
Main Office: 2401 McKinney Avenue, Houston 1, Texas 
Service and Supply Branches: 

Houston e« Dallas e« San Antonio e Kilgore « Beaumont 
Corpus Christi, Texas « New Orleans and Shreveport, Louisiana 
Jackson, Mississippi 
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LAST LONGER IN 
CORROSIVE CHEMICALS 


Garlock CHEMISEAL* Mechanical Seals 
have, through years of application, 
proved their ability to seal effectively 


against all chemicals . . . from the 
ENGINEERED 


“easier”? Methanol, Acetic and Propi- 
SEALS onic Acids to the more reactive Hy- 
droxyacetic, Sulfuric, Adipic Acids and 
for Petroleum Hydrocarbon Slurry. 
Refining High-quality construction. The bellows 
unit of CHEMISEAL Mechanical Seals 
is, in all cases, made of chemically- 
inert Teflont. Various materials are 
used for the sealing faces dependent 
upon the medium and service require- 
ments. Referring to the illustration at 
left, the seal comprises a stationary 
face “‘A”’ secured to the stuffing box 
and a rotary face “‘B’”’ which rotates 
with the balance of the seal mechanism 
and is secured to the shaft. Between 
these precision lapped faces a leak 
proof seal is accomplished by the 
spring loaded Teflon bellows section 
“C.”’ Clamp ‘“‘D”’ secures area ‘“‘E”’ to 
the shaft with the help of the Hypalon 
or Teflon O-Ring “F,” forming a 
drop-tight seal. Back-up collar ‘‘G”’ is 
an added precaution to prevent the 
seal from working out on the shaft. 








There are other benefits, too, that 
CHEMISEAL Mechanical Seals can add 
to your particular application. Con- 
sider the fact that they offer a life 
expectancy many times that of other 
seals . . . don’t score the shaft during 
operation ... are easy to handle and 
install. 


Solve your difficult sealing problems. 
Apply Garlock CHEMISEAL Mechanical 
Seals against all media—including 
solids in suspension—in pressures to 
100 psi at 75°C, or 75 psi at 100°C. 
Standard sizes to fit all pump shafts 
from 1%” to 21%”; special sizes also 
available. Discuss complete details 
with your local Garlock representative, 
or write for Catalog AD-164. Garlock 
Inc., Palmyra, New York. 


GA RLOC HK 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


“Registered Trademark 
tDuPont Trademark for TFE Fluorocarbon Resin 
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RUGGE 


\ 
| 


> 


the multi-layer pipe insulation that goes on fast! 


There’s nothing dainty about new “K&M” Zebra. Its 
rugged, full body lets you work fast . . . almost forget 
about handling breakage. And once it’s in place, this 
low, medium and high-temperature thermal insula- 
tion stands up to intense vibration—won’t crack or 
warp from shock or heat . . . as proved in tests by 
K&M and independent testing laboratories. 


Another Zebra advantage is this: it’s made in half 
sections exclusively . . . even for the larger pipe 
sections. The result is speedier application with fewer 
joints. Zebra is also relatively lightweight . . . easy to 
cut and fabricate. It can be re-used . . . dismantled 


and re-applied. No skin abrasion or cuts either. Zebra 
has a smooth surface. 


Write today for more information and a free sample 
of “K&M” Zebra—the rugged new pipe insulation 
that’s fast to apply. Keasbey & Mattison Company, 
Ambler, Pa. Dept. I-2120. 


¢ for temperatures of 200° F to 1200° F * made of calcium 
silicate-asbestos fiber bonded felts * meets requirements 
for density, conductivity, modulus of rupture, and 
resistance to soaking heat « available in a wide range of 
sizes and thicknesses. 


Teasbey Mattison at Ambler 


In Canada: Atlas Asbestos Company Limited, 
5600 Hochelaga Street 
Montreal 5, Canada i < 


BEST IN ASBESTOS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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HERE IS ENOUGH (3 ounces) Du Pont Metal Deactivator to prevent copper-caused gumming in 8000 gallons 
of gasoline. & Somewhere, somehow, nearly every gallon of the gasoline, kerosine, jet or diesel fuel you produce 
will come in contact with at least a tiny bit of copper. Can’t be helped. @ By adding DMD to the fuel, you convert 
any dissolved copper into harmless chelate complexes. Result? No gum, no loss of product quality, no com- 
plaints. M@ This additive, which Du Pont pioneered 20 years ago, is still the best metal deactivator known to 
petroleum science. And as you can see, a little goes a long way. Figure the economics for yourself, or ask us to. 
@ E. |. du Pont de Nemours & Co. (Inc.), Petroleum Chemicals Division, Wilmington 98, Delaware. 


LEAD ANTIKNOCK COMPOUNDS and OTHER PETROLEUM ADDITIVES 


Better Things for Better Living... through Chemistry 








Lengths 
_-—TO 1000 FEET 


Greater Resiliency 
_-IMPACT PROTECTION 
a 


Improved 
Polyethylene 


GREATER CHEMICAL 
RESISTANCE 


Parallel Tubes 
EATER TAKEOFFS—— 


parallel construction 


l (mr) TN 
ORON 


NEW METL-COR 


now with number coding 











Dekoron New Meti-Cor is an exciting instrument harness design that 
simplifies and speeds installation of tubing... makes neater and tidier 
tubing installations — because New Metl-Cor, with exclusive parallel- 
tube construction, is now number-coded every 2 inches. 

That means there's no delay caused by trial-and-error compressed-air 
testing of lines. Follow the number code and hook-up correctly the first 
time. There’s no untwisting of corkscrew tubes. Peel the sheath back 
and connect straight lines fast. Dekoron New Metl-Cor also features an 
improved polyethylene sheath for maximum corrosion and impact pro- 
tection and proven Dekoron quality — all at no increase in price. 


Tube up with the best... it costs you less. Tube up with Dekoron 
products — instrument-engineered by instrument engineers. —-20s8a 














| 
Dekoron Metl-Cor installs in record time because it needs no 
straightening, bends readily . . . has no “low spots, moisture traps.” 








Number Coding 
INSTALLS FASTER 


Core Tubes 
COPPER OR 
ALUMINUM” 


products 


quolity + research + service 


SAMUEL MOORE & COMPANY ~* DEKORON PRODUCTS DIVISION * MANTUA, OHIO 
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When evaluating a product— 





Your Purchasing Staff Can emario 


~ DEPENDABILITY 


Contribute to the Future Growth PURCHASING 


NX 











And Position of Your Company... 


Let the Superior Cost/ Value Ratio of Glitsch Products Help You — 


The value of Glitsch “plus-quality” 
products is measured by the opinions 
of many — Process, Operating, Engi- 
one ai neering, Maintenance, Inspection . . . 
OPERATING Safety. Because of a superior cost/ 
value ratio, the cost or price occurs ey 
only once, while the value of Glitsch PROCESS ENGINEERING 
products continues to repeat again 
and again. EWER ACCIDENTS 


EFFICIENCY 
CAPACITY 
FLEXIBILITY 


~~ Extra values for process, operation, 
fig, EMERGENCY SERVICE installation, inspection, maintenance, 
ee5 and longevity are incorporated in 


LESS LOST 


ji TIME 
MAINTENANCE Glitsch products. 


COMPLETION 


ae ‘@ 
“SCHEDULE EXPERIENCE 


INSPECTION ENGINEERING & ESTIMATIN 
EXECUTIVE FIELD CONSTRUCTION G 


PRODUCTS — Glitsch Lightweight “Truss-Type” Ballast Trays, Sieve, TECHNICAL — Fractionating Tray Engineering: Process, Mechanical, 
Bubble Cap, Dualflow, Disc, Donut, Accumulator, and Mist Eliminator Trays Structural, and Metallurgical Designing. Pressure Vessel Engineering: 
... Pressure Vessels, Contactors, Reactors, Filters, Heat Exchangers, and Pressure, Temperature, Wind, Earthquake, and Dynamic Designing. 
Other Specialty Products... Bubble Cap and Riser Assemblies, Flanged Special Product Engineering: Research and Development and Model 
and Dished Heads, Machine Time, Stampings, Knitted Wire and Woven Mock-Up. Special Tooling and Machine Design for Specific Purposes 
Wire Screen. and Problems. 


FRITZ W. GLITSCH & SONS, INC. 


General Offices and Manufacturing Plant: 4900 Singleton Boulevard, Dallas 
Houston « Tulsa « Baton Rouge « Cleveland » New York City « Los Angeles « Charleston, W. Va. e Sarnia and Uxbridge, Canada « Monterrey, Mexico 
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Which was the Failure Mechanism here? 


LJ Creep? 

L_] Oxidation? 

L_] Thermal fatigue? 
L_] carburization? 
L_] Phase change? 
LJ Corrosion ? 


The selection of materials and the design 
of castings for high-temperature service 
(1200-2300° F) in refineries and chemical 
plants have been dictated by concen- 
tration on corrosion problems. True, 
corrosion problems are accelerated by 
the application of heat. 

But corrosion did not produce the 
failure shown above. This failure is the 
result of carburization. And carburiza- 
tion is one of five primary causes of 
high-temperature equipment failure: 
creep, oxidation, thermal fatigue, car- 
burization and phase change. 

To insure longer service life from his 
high-temperature equipment, the corro- 
sion engineer must concern himself with 
an analysis of these mechanisms as re- 
lated to his specific operating conditions. 

In terms of refinery and chemical plant 
operations, the causes and failure forms 
of these mechanisms are as follows: 


Creep failures are caused by temperature and 
stress and are speeded up by temperature 


AMERICAN 


cycles in the operations. Creep failures mani- 
fest themselves as dimensional distortions. 
Oxidation is produced by the atmosphere 
used in the operation and the temperature. 
Scaling is a characteristic of this failure. 
Thermal Fatigue arises from cyclical heating 
and cooling and thermal gradients across 
the metal section. The failure evidences 
itself as cracking and distortion. 
Carburization, the absorption of carbon by 
the metal, occurs at high temperatures in 
carbonaceous atmospheres. The composition 
change produces lower hot strength. 

Phase Changes, such as sigma formation, 
impair the properties of the material. Phase 
changes are evidenced by brittleness at 
room temperatures. 


The mechanisms are interrelated and 
may jointly cause failure of the equip- 
ment. However, certain operating con- 
ditions at high temperatures lead to 
failures by one mechanism or another. 

Subsequent advertisements in this 
series will treat each of these mechanisms 
in more detail and illustrate what 
Electro-Alloys is doing to minimize 
their effects. 


Photomicrograph (250x) contrasts inside 
(top) and outside diameters of material 
after carburization failure. 


ir Brake Shoe | ELECTRO-ALLOYS DIVISION «© Elyria, Ohio 
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-protects both 
re} cele lt les @r- lice, 
equipment 





See our PSEX 


Correct selection and most effective use of corrosion 
inhibitors and other petroleum additives involves expert 
analysis and consideration of many factors. As 
specialists for over a quarter-century, UOP is able to 
provide unparalleled field service, brought to you by 

a member of our staff of *Product Sales Engineers. 

For detailed information on the UOP family of superior 
inhibitors and additives call or write our 

Products Department. 


UNICOR is a potent, film-forming, 
oil-soluble corrosion inhibitor that plates 
out on metal and protects your 
petroleum product from contamination 
and your equipment from corrosion. 
Whether in pipelines, refinery vessels or 
tanks, UNICOR provides a sure and 
economical means of saving dollars through 
assured product quality and longer 
equipment life. Add only 10 to 20 parts 
of UNICOR per million of product for 
lasting protection against corrosion. 
With UNICOR you will eliminate 
contamination, get longer equipment life, 
reduce downtime for maintenance 
and cleaning, and lower power costs. For 
information and samples write our 
Products Department. 


® 
UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


WHERE RESEARCH TODAY 
MEANS PROGRESS TOMORROW 
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8 Through REFINERY CATALOG, hundreds of in- 
dustry suppliers maintain sales representatives at 
your convenience 24 hours a day, the year round. 
Complete or condensed catalogs, detailed descriptive 
and comparative information on Refining Industry 
products and services, indexing and cross-indexing 
... the REFINERY CATALOG offers all of these features 
to make your buying or specifying job as fast and 
efficient as possible. 

You can dispense with a roomful of suppliers’ 
literature. In one complete, easy-to-use buying-refer- 
ence, REFINERY CATALOG provides efficient, finger-tip 
control of the buying and specifying functions. 


;.. 24 hours a day! 


Take advantage of the unique, indispensable 
service offered by the 1,000-page REFINERY CATALOG. 
Reach for the industry buying handbook the next 


time you buy or specify equipment or services. 


Included in the current REFINERY CATALOG is a new 


eature—the 128-page A*S*A Refinery Piping Code 
pag ping 


REFINERY CATALOG 





FTALIT 


Add Add 
A B 


100+ 100+- 


Bye lele) Sate) i wile), | 


mg/100 mi 


These bar charts illustrate 

the results on some of the 
comparative tests conducted. 
Additive ‘‘B’’ was the additive 
which TOLAD replaced. 


PROTECTION 
AGAINST SLUDGE 


Midwest marketer stops complaints on fuel by 


using a new Tretolite Company product 


During the 1957-58 heating season, a midwestern tests in an effort to find an effective additive which 
oil company was plagued with an excessive number of would insure fuel oil stability. As a result of the tests, 
customer complaints. The complaints stemmed from TOLAD Fuel Additive was selected, and used during 
the frequent plugging of filters in domestic heating the 1958-59 heating season. 
systems. The problem was complicated by the fact As a result, complaints were reduced to a very few, 
that the refiner was using a commercial additive and these were attributable to faulty burner adjust- 
intended to stabilize the fuel oil and prevent such ment. The use of TOLAD is now routine with this 
difficulties. refiner. A continuing test program indicates that the 

The company surveyed household fuel tanks of fuel products are stable and consistently salable. 
their product users and inspected fuel system filters. If you are interested in improving the storage 
In every case it was noted that the fuel was highly stability of your fuel oils, and 
unstable, that sludging was prevalent, and that the cutting additive costs at the 

. Tm: 5 tthe 
sludge was plugging the filters. This survey also same time, get the facts about 
dise need excessive emulsification and severe color TOLAD Fuel Additive. Ask 
degradation. your Tretolite refinery serv- 
The refiner carried out a series of comparative ice engineer, or write... 





“Registered Trademark, Petrolite Corporation 


PETROLITE SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta »« ENGLAND, London 


tf. O R r 6) R ray I 6) N GERMANY, Frankfurt, a. M. © VENEZUELA, Caracas 


REPRESENTATIVES 
-TRETO LIT E C 0 M PANY Sei dranuspast iis ae ug 


at ITALY, Rome + JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. 
DIVISIONS 
, NETHERLANDS, The Hague «+ PERU, Talara « TRINIDAD, Port of Spain 


FA-60-3A 
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eke NEWTHERM on fest 


Test its STRENGTH Test its EASE OF APPLICATION 


NEWTHERM is unusually strong and Undoubtedly, NEWTHERM is one of the easiest of 
rigid—a feature of special importance materials toapply. It is supplied in plastic form and ina 
in the larger, more vulnerable sections. wide range of standard-sized sections and slabs, smoothly 
Put a sample section or slab on part of finished and straight edged for immediate fitting. The 
your plant and prove for yourself its finished job is very neat, with minimum joints, and 
outstanding ability to withstand impact appliers particularly appreciate the handleability of the 
and water damage. See how it with- material especially in difficult situations. 

stands rough handling in transit and 

erection, minimising breakage in ship- ’ 

ment and erection by unskilled labour § READ ALL ABOUT NEWTHERM 
at the most remote sites. 5 ina specially prepared booklet. Sizes, 


compressive strength, thermal conduc- 


| tivity,—this and much l 
Test its MOISTURE RESISTANCE | pei dade ae apeapslge ga ves 


: information can be on file if you write 
Even totally immersed in water, A, j for your copy now, to the sole manu- 
NEWTHERM retains much of its ; _ = facturers Newalls Insulation Co. Ltd. 
strength and rigidity. It does not become 
deformed when incontact with water, thus 
work-in-progress need not be covered. 
Especially on contracts where weather 
conditions would delay the application 
of insulation— NEWTHERM iis the 


material to use 


Test its LIGHTNESS 


Unusually light for such a high- 
efficiency material, NEWTHERM 
compares favourably in this respect 
with other insulants far inferior in 
strength. Tnatmeanseasier handling and 
fewer breakages—even thelargestsection 
is easily carried in one hand. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticote iwcutation 


. . . for temperatures up to 1400°F. 











NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
A member of the TURNER & NEWALL ORGANISATION 
Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 
UPON TYNE, BIRMINGHAM, BELFAST, DUBLIN, BRISTOL & CARDIFF. 
Agents and Vendors in most markets abroad 
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Heat exchangers, towers, vessels, tanks and other process equipment, large or 
small, single or by the scores, standard or special, are fabricated at Chiyoda’s 
Kawasaki Factory with the most modern fabricating and testing equipment. 
With an integrated organization staffed by specialists in every field plus 
lower man-hour costs, Chiyoda assures clients of early delivery, low mainte- 
nance cost, high operating efficiency and long life. 

For your process equipment requirements anywhere in the world, contact 


CHIYODA. 


“Process Plants & Equipment Specialists” 


CHIYODA 


CHEMICAL ENGINEERING & 


CONSTRUCTION CO., LTD. 
PRESIDENT A. TAMAKI 

No. 3, MARUNOUCHI 2-CHOME, CHIYODA-KU, 
TOKYO, JAPAN 

Cable Address: “CHIYOTAKA TOKYO” 
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For natural gas pipelines 


across the country... 
Mobil 


offers famous products and 


expert engineering service 


From coast to coast and border to border, 
Mobil serves the specialized needs of natural 
gas transmission lines. 

Wherever your compressor and drying sta- 
tions may be, Mobil’s famous lubricants and 
technical engineering service are close at hand. 
Pipelines are turning to Mobil in growing num- 
bers for dependable desiccants as well. 

Thirteen Chief Engineers and over 250 In- 
dustrial Representatives are constantly on call 


across the nation to provide you with experi- 
enced professional assistance. Check the bene- 
fits you can receive from these men—expert 
engineering service, help in solving special prob- 
lems, laboratory analysis of lubricating oils, aid 
in desiccant engineering, technical assistance 
in setting up liquid hydrocarbon recovery units. 

These specialists and the whole Mobil organ- 
ization stand ready to help you boost efficiency 
and cut costs. Call us today. 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, N.Y. 
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Sven Nordstrom (1881-1951) made world’s 
first lubricated plug valve in 1914. First “lubri- 
cant’’ was a wickless mine candle compressed 
into the valve by a bolt. Most lubricated plug 
valves since then have been based on Nord- 
strom’s original ideas 




















he tore the wick from a candle 


... and conceived a better valve for you 


When Sven Nordstrom used a mine candle 
to lubricate his first lubricated plug valve, 
he created an entirely new valve concept 

.. a valve that didn’t rely for its effective- 
ness on wedging metal against metal. 

At the time it was patented, in 1916, Nord- 
strom’s valve was the most modern, ad- 
vanced valve in the world. That is still true 
—for while the fundamentals have remained 
the same, Nordstrom’s original patents have 


been continuously improved on through 
over 80 basically new patents. Over the last 
44 years (and millions of valves ) each inno- 
vation has helped people in a wide variety 
of industries solve new and even more diffi- 
cult flow control problems. Look inside the 
modern Rockwell-Nordstrom valve, shown 
below, for just a few of the reasons why it 
will help you solve your flow control prob- 
lems, too. 





PERFECT APPLICATION OF A PRINCIPLE 


# Lubricant quickly, easily injected through Rock- 


well fitting. 


Lubricant travels through Sealdport® system to 

create powerful seals against leakage and pre- 

vent metal-to-metal wear between plug and body 
. note seats never exposed to the line. 


Lubricant hydraulically jacks plug minutely from 
seat for instant quarter-turn operation. 


Rockwell-Nordstrom is the original and 
world’s most complete line of lubricated 
plug valves. Available in sizes from ” to 36” 
and pressures to 15,000 Ib. For additional 
information, see your supplier or write: 


Rockwell Manufacturing Company, Pitts- 
burgh 8, 
Licensee: Peacock Brothers Limited. If you 
live outside the USA, write: Rockwell Inter- 
national S.A., Geneva, Switzerland. 


Pennsylvania. Canadian Valve 


Lubrication Makes The Difference 


ROCKWELL-Nordstrom VALVES 


ROCKWELL” 








SARCO TOPICS 


HOW TO SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 
that will ene 5 in vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N.J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handie varied steam pressures — 
without adjustment 


Can a trap— without 
adjustment — handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 
No other steam trap can so adequately solve all 
these problems at one time. 





How to be certain process fluid stays 
above 280° F. when outside 
temperature drops to —10° F. 


The problem of 
maintaining design 
temperatures on 
tracer lines need 
not be difficult, no 
matter how ex- 
treme the condi- 
tions seem to be. 
For example, the 
tracer lines ina 
phthalic anhydride process at Witco Chemical Com- 
pany’s new Chicago plant had to be maintained above 
280° F. Below this temperature, the chemical sets and 
the whole system would have to be taken apart and 
re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10° F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 
method to prevent unscheduled shutdown? 


Particularly in refineries, 

steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through high-pressure, high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. rhey 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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30% nickel stainless valve 


holds off sulfuric acid 14 months 


Outlasts others by better 
than 2 to 1 


Handling enough hot sulfuric acid 
sludge to ruin at least two ordinary 
valves, this Crane gate valve needed 
only minor repairs after 14 months. 
Other valves lasted six months... 
some only three. Here is what helped 
make the difference: 


Stainless alloy plus design 


All acid-exposed parts of the valve 
were cast from “Craneloy 20”*. This 
30% nickel, 20% chromium alloy 
containing molybdenum and copper 
effectively resists a wide range of 
hot sulfuric acid concentrations. It 
also resists certain other mineral 
acids and many oxidizing and re- 
ducing media. 


The design of the valve incorpo- 
rates a special split-wedge disc con- 
struction. This minimizes the possi- 
bility of galling, reduces wear on 


seating faces while providing for 
tight shutoff. 

Where Can Nickel Stainless 
Steel Castings Help You 
Conquer Corrosion? 

In valves, fittings, instrument parts 
or special equipment operating in 
corrosive atmospheres, stainless 
castings offer an excellent opportu- 
nity to hold down replacement costs 
and downtime. So, whether your 
problems involve chemical corro- 
sion... or a punishing combination 
of corrosives, heat and shock...a 
suitable nickel-containing casting 

alloy probably can help. 

Would you like further compre- 
hensive information? Our new 64- 
page booklet “Heat- and Corrosion- 
Resistant Castings — Their Engi- 
neering Properties and Applications” 
is yours for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street ohn New York 5, N.Y. 








Crane Combines Corrosion-Resisting Alloy, 
Wear-Avoiding Design. High nickel and 
chromium contents of the alloy, combined 
with copper and molybdenum, afford out- 
standing resistance to sulfuric acid and 
other corrosives. Split-wedge disc closure 
enables parts to seat with lighter-than- 
average pressure... minimizes critical wear 
and galling. 


*Crane Co. trademark 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Cutaway View of G-R Forced Draft Fin-Fan 
Air Cooled Heat Exchanger Showing the 
Fan, Drive Mechanism and the G-R K-fin 
Cooling Sections. 

















Fin-Fan Air Cooled Hea. Exchangers 


Efficient cooling when water is scarce —often preferred 
even when water is readily available and inexpensive 3 Also Manufacturers 


G-R Fin-Fan Air Cooled Heat Exchangers eliminate the § ; Of... 
initial costs and maintenance costs of shell side pumps, - 
piping, valves, also water and water treatment. They reduce 
the foundation costs, power costs and minimize fouling and 
corrosion problems. Easily installed. No field welding. 
Modular design permits easy expansion of capacity. 


i RPO 


Style B Bare Tube Heaters 


ee ae 


Forced draft and induced draft designs featuring even air 
distribution. Use of G-R helically finned transfer surface 
balances heat transfer coefficients of air and fluid being 
cooled, resulting in efficient heat transfer and economical 
operation. Choice of drive arrangements, fan size, draft 
controls and weather protectors. 


Twin G-Fin Sections 


Widely used and highly endorsed by leading 
gas producers, refiners, chemical companies 
and engineer-contractors. Installations Reboliors 
throughout the world. For the best by far 
chonset2 G-R Shell and Tube Heat Exchangers, Feedwater 
Heaters, Twin G-Fin Sections, Scale-Shedding 
; Evaporators, Tank Heaters, After-coolers, Steam 
Write for G-R Fin-Fan Bulletin No. 2401 Today! - } Generators, Ship and Land Base Sea Water 
Distilling Plants, Fin-Fan Coolers, Recuperators and 
Finned Tubing. 


C. H. WHEELER Power Plant Condensers and 


vd Vacuum Equipment, Water Supply Drainage and 
riscom oJ TARY og Circulating Pumps, and Marine Auxiliary Machinery. 
THE GRISCOM-RUSSELL CO. 
Massillon, Ohio 
C. H. WHEELER MFG. CO. 
THE GRISCOM-RUSSELL COMPANY ee 


222 Wetmore Avenue, Massillon, Ohio « Phone TEmple 2-8751 HAMILTON-THOMAS CORPORATION 


Engineering and Sales Representatives in the Principal Cities Hamilton, Ohio 
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...with integrally 
removable 
seat ring 


You never have to 
remove the valve 
from the line. 
All internal parts, 
including seat-ring, 
are readily acces- 
sible as a fully self 
contained cartridge 
unit. Single or mul- 
tiple pilot controls 
can be changed 
or added for the 
service required. 
All valves 2” to 
™ : ' 12”, up to 600 psi 
> a a 2 and 150° tempera- 
3 vn ture have standard 
“> nt linear valve char- 
— ord : acteristics. For 
sie a complete details 
write for Bulletin 
* 668B, today. 


Remote 
Control 
Diff. Pressure 


ree ne 03V 
Rate of flow } 
Pressure 
Relief 
Pressure 
FOR POSITIVE RESPONSIVE seer tell 
CONTROL WITH MINIMAL Check Valve 


INE PULSATIONS Thermal 


ha P ressure 
K INTO BRODIE SERIES viet 


CONTROL VALVES Safety 
shut-off 


REPRESENTATIVES WITH STOCKS AND SERVICE FACILITIES IN ALL PRINCIPAL CITIES 
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General arrangement of Ducon cyclones in the reactor and regenerator 
of a fluid catalytic cracking unit. Stainiess cyclone collectors keep catalyst 
loss to a minimum. “Duclone” is a registered trademark of the Ducon Co. 


art here... 


...and end up in fluid bed cat crackers where they circulate 
up to 60 tons of catalyst every minute. At $400 to $500 a 
ton, lost catalyst can put a lot of red ink into a refinery'’s 
operating budget. Breakdowns cost from $20,000 to $50,000 
a day. That's why it is so important to design with the 
right material from the start: USS Stainless Steel. 

Stainless Steel cyclones used for catalyst recovery are 
subjected to extreme heat and erosion. Temperatures in a 
regenerator unit can go as high as 1400° F. At high tempera- 
tures elemental sulfur corrosion would eat out most mate- 
rials in nothing flat. Not Stainless. And Stainless Steel 
retains its strength at high temperatures. Stainless cyclones 
aren't in danger of changing shape which could cause 
catalyst loss. 

Nothing equals Stainless Steel as a solution to the many 
complex problems in a refinery. It has outstanding corrosion 
resistance for a wide range of reagents, excellent high 
temperature strength. Its smooth, dense surface won't 
harbor contamination, is easy to clean. Above all, USS 
Stainless Steel promises long life and low maintenance. 
Order USS Stainless Steel through your USS representative 
or your local Steel Service Center. 

if you are interested in more information about these 
Stainless Steel cyclones, wire or write U.S. Steel, Room 
6104, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 


- — Pitts 
USS is a registered trademark Uattes agen mt tere ll “a burgh 
National Tube — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
seracht Tennessee Coal & iron — Fairfield, Alabama 
Left, welder completes longitudinal seam of one segment of the cyclone United States Stee! Supply — Stee! Service Centers 
at The Ducon Company's Mineola, N.Y. plant. Below, stainless steel United States Stee! Export Company 
cone is removed from the forming rolls. United States Steel 





* '62 could be the year for you 
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*A SUBSTANTIAL INCREASE IN 
PROCESS CAPACITY will be needed by 1962, 
according to reliable estimates... 

NOW is the time to start your planning! 


(iD 


WHY SO MANY 
COME BACK FOR MORE... 


Superior service in process construction is evidenced 
by repeat business from satisfied customers. Such happy 
evidence abounds at Procon. 

Once a petroleum refiner or chemical processor has placed 
his trust in Procon, he develops the kind of confidence 
that brings him back again and again. Within a few years 

. . or even months .. . a single-process-unit customer 
may be back with a contract to build an entire refinery. 

In ‘one recent case*, for example, contract followed 
contract from the same customer, for a total of eight . . . calling 
for 15 separate units to be erected at three different 
locations, and having a combined capacity of 300,000 BSD ! 

Three out of four contracts currently awarded 
Procon represent repeat business from satisfied customers . . . 
evidence of previous jobs well done. 


*Name on request 


1111 MT. PROSPECT ROAD. 
DES PLAINES, ILLINOIS, U.S.A. 


PROCON INTERNATIONAL &.A., CHICAGO. 1LL.. U. 6. A. 
PROCON (CANADA) LIMITED, TORONTO. CaNaDa 
PROCON (GREAT BRITAIN) LIMITED, LONDON. ENGLAND 
PROCON PTY. LIMITED, svoney. ausTmatia 
PROCOFRANCE S.a.R.L., PARIS. FRANCE 

PROCON LIMITADA, Sao PAULO. BRAZIL 

VICAPROCON, &. A., CARACAS, VENEZUELA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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Turbine rotor on dynamic balancing machine—special photographic impression 


HOW TO BALANCE “n” TURBINE VARIABLES 


This rotor was designed in light of the “‘n” variables 
that affect turbine design. No one really knows the 
number—each installation is different. But they begin 
with steam pressure and temperature, exhaust steam 
pressure(s), horsepower and speed requirements, con- 
trols, efficiency requirements, and, of course, the nature 
of the individual application. 

Balanced properly, these variables will produce ex- 
treme reliability—what we at Worthington believe to 
be the single most important factor in turbine design. 

Balancing these factors in design is, of course, the 


work of power engineers and turbine specialists. But, it 


is desirable to have every person who is engaged in 


selection, operation and maintenance familiar with the 


many factors in mechanical drive turbine 

design. To help those of your people 

concerned with turbine application we 

have just prepared “Let’s Talk Turbines.” 

It’s a primer on API specifications and 

other subjects such as turbine types, construction, gov- 
erning systems and lubrication methods. Write Worth- 
ington Corporation, Section 48-12, Wellsville, N. Y. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 





Don’t tube up your heat exchangers without calling Chase® 


Chase Heat Exchanger Tube Clinic 
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Provides Complete 8-Point Service 
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It’s just plain common sense to talk to Chase first—before 
you order tube for original equipment or for retubing. 
Here’s why: The Chase Tube Clinic has a special 8-point 
program that’s ready to serve you in all these ways: 
1. WATER ANALYSIS — either original or recheck, to 
help eliminate failure. 
TUBE FAILURE ANALYSIS—by examination of sec- 


tions of defective tube, determine why the failure 
and how to avoid repetition. 


. CORROSION SERVICE-predicts where to look for 
trouble based on the collected experience with water 
samples and service conditions from hundreds of 
areas all across the country. 


- PRODUCT QUALITY CONTROL—Chase tube meets 
rigid ASTM specs, and is given special Chase-devel- 
oped electronic tests as well. 

- WIDE ALLOY CHOICE—Chase has the alloy avail- 
able (brass, copper, aluminum, stainless or bimetal) 
to meet any combination of service conditions. 


- STRATEGICALLY-LOCATED STOCKS and mills 
can meet normal or emergency delivery schedules. 


. APPLICATION ADVICE-—Chase tube engineering 
staff can help with design of tube sheets; welding or 
rolling-in installations; advice on use of inserts; 
selection of dual-gauge or thickened end tube, etc. 


PACKAGING TO SPECIFICATION—When you 
order tube from Chase, it comes fully protected 
against damage, and in job-designed packaging to 
meet your exact specifications and installation needs. 


Get in touch with the exclusive Chase Tube Clinic today— 
by calling your nearest Chase Representative, or by check- 
ing and mailing the coupon below. 


Chase 


BRASS & COPPER CO. watersury 20, CONN 
Subsidiary of Kennecott Copper Corporation 


CHASE BRASS & COPPER CO. 
DEPT. PR-12, WATERBURY 20, CONN. 


Please send me the following literature: 


[] Condenser Tube C] Information on welding installations 
[] U. Bends [ Full details on how to take advantage of Chase 
Tube Clinic Service 
NAME a aa | | nee 


COMPANY NAME —____ 


STREET ADDRESS ——_ 


————————-—---- 


OO ZONE of, 
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SERVICE to meet your valve needs is the “specialty 
of the house”’ at your nearby OIC Valve Distributor. As a first-line 
distributor, he gets OIC’s all-out support to insure that you get the 
service you deserve. OIC’s strategically located warehouses, and 
complete-line factory inventory ‘“‘backstop” every OIC distributor 
with a multi-million dollar stock of bronze, iron, ductile iron, cast 
and forged steel valves. As a result of this strong distributor support, 
immediate delivery of the more popular items out of distributor’s 
stock is common, and 4 to 5-day delivery out of warehouse or factory 
stock is routine. When quality is a problem, or delivery is urgent, 
phone your OIC distributor. Service is his business, and ours. 


FORGED AND CAST STEEL, BRONZE, 
ALVES IRON AND DUCTILE IRON VALVES 
THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 
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MUELLER :- NO-BLO METHODS 


permit you to tap a line, 
under pressure, for tie-ins, repairs, replacements and other purposes = # = with- 
out loss of fluid @ 8 @ without shutting down system! @ Rugged, “service- 
proven” Mueller Products and No-Blo Methods safely permit these necessary 
operations anytime without expensive downtime. Ask the Mueller Representa- 
tive in your area to explain the uses and applications of the complete line of 


Mueller No-Blo Products and Equipment. 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Sarnia, Ontario 


continuous flow... 
another basic benefit from 
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Bristol Metagraphic recorders and indicators occupy lower three rows on panel (shown in two photos above). 


“NERVE CENTER” AT BIG NEW TEXACO PLANT 
INCLUDES BRISTOL METAGRAPHICS 


This model central control room is the nerve center for a vast 
petroleum processing complex. It’s located in the new Puget 
Sound Works of Texaco Inc., at Anacortes, Washington. 

A key feature of the control system is a battery of several 
hundred Bristol Metagraphic pneumatic recorders, indica- 
tors, and controllers (lower three instrument rows on panel). 
The new plant produces motor gasolines, jet fuels, liquefied 
petroleum gases (LPG), diesel fuel, furnace oil, and heavy 


fuel oil. Crude oil capacity is 45,000 barrels per calendar day. 

This is just one of hundreds of installations of Bristol 
Metagraphic instruments in use today in processing plants 
throughout the country. These compact instruments are ideal 
for graphic panel use, or where true “plug-in” versatility is 
necessary to insure maximum control system reliability and 
continuity of service. We’ll be glad to send you the complete 
Metagraphic story. 


0.34 


...and behind every panel, precision 





Metagraphic Recording Receiver... 


Metagraphic Indicating Receiver... 
plugs and unplugs in 5 seconds. 


feature 9 inches of effective scale 


a 


Pneumatic Control Stations allow 
utmost in operating flexibility. Four- 


Metagraphic Pneumatic Transmit- 
ters measure temperature, pres- 


More than 36 pneumatic models, 
many electronic Dynamaster* po- 
tentiometer and bridge instruments 
—all with easy-to-read, human- 
engineered scales and charts 
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length, complete 10-second inter- 
changeability with recorder of sarne 
type. Functionally colored pointers, 
plus long scale length makes dis- 
tant reading easy. 


sure, vacuum, absolute pressure, 
differential pressure, flow, liquid 
level or mechanical motion. Trans- 
mit on universal 3-15 psi pneu- 
matic signal. 


position station (top) for computer- 
controlled refineries and chemical 
plants. Six-position station (bottom) 
for bumpless transfer in cascade 
systems. Many others available. 
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regardless of the nature of your 


measurement or control problem, 


Bristol has matching 
miniature instruments for it 


4 





* Pneumatic transmission and control ¢ Electronic pot 


's and bridges * Instruments for process computer 


systems ° Electronic measurement —pneumatic transmission * Telemetering instruments * Recording gauges 


Now, for the first time, you can get matching instruments for 
graphic panels, consoles, or other set-ups for all your process 
requirements — including electronic, pneumatic, telemetering, 
and gauge measurements. Bristol miniature instruments all 
have 5” x 5144” panel dimensions, fit 4 9/16” square cutout, 
and harmonize perfectly with each other. 

Pneumatic Transmission. Bristol Pneumatic Meta- 
graphic receivers operate on a universal 3-15 psi signal. They 
indicate or record pressure, differential pressure, absolute pres- 
sure, liquid level, flow, temperature, mechanical motion and many 
other variables. Indicators and recorders interchange on a full 
plug-in basis. There are 36 receivers, 38 controllers, and 
widest variety of transmitters in the industry to choose from. 
Process Computer Control Instrumentation. Now avail- 
able: two entirely new Metagraphic control stations, for use 
with process control computer systems. 

Dynamaster* Electronic Potentiometers and Bridges, 
using same time-proven principles as full-size instruments, 
can provide measurements from such electrical sensing ele- 


ments as thermocouples, strain gauges, pH electrodes, photo- 
electric cells, etc. Same high accuracy and reliability as full- 
size Dynamaster instruments. 

Electronic Measurement — Pneumatic Transmission. 
The Miniature Dynamaster Electronic Potentiometer and 
Bridge Instruments, described above, are now available as 
pneumatic transmitters—3-15 psi signal. They will make any 
measurement that can be transduced to an electrical quan- 
tity and transmit that nieasurement pneumatically for 
Metagraphic recording, indicating, and automatic control. 
Telemetering. Metameter* telemeter receivers, in 5” x 5%” 
case, can receive the same measurements from remote loca- 
tions as their full-size counterparts. Can be installed miles 
from transmitter center. 

Standard Pressure Gauges... now also offered in minia- 
ture-case, plug-in and non-plug-in types. Ranges from 0-3 
through 0-100 psi. 

For complete data, write The Bristol Company, 109 Bristol 


Road, Waterbury 20, Conn. 
*T.M. Reg. U.S. Pat. Of. 


BRISTOL measurement and control 


Series 663 Electronic Dynamaster 
potentiometer. Motor can drive al- 
most any auxiliary devices — re- 
transmitting slidewires, alarm con- 
tacts, analog-to-digital encoders. 
Available for electronic measure- 
ment—pneumatic transmission. 
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Metagraphic Pneumatic Controllers 
can plug in on receiver case, as 
shown here, or directly at controlled 
process. Proved force-balance oper- 
ating principle requires almost no 
moving parts, nothing to wear out. 
38 different models. 


BRISTOL 


for improved production through 
measurement and control 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 
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HE'S SAFE... . 


even on the “a. 
tank car... 


ADDED SAFETY is an important benefit when you 
equip your loading rack with the only gear-driven 
swivel joint on the market. No danger of the 
operator slipping on wet or icy decking while pull- 
ing down a loading arm. No chance of arm dropping 
or rising unexpectedly to spill hot or caustic prod- 
ucts. No counterbalance arms, cables or pulleys to 
endanger clearance on the platform. The entire 
loading operation is constantly controlled by this 
easy-to-crank joint. 


TROUBLE-FREE SERVICE offers an equally im- 
portant advantage. This gear-driven swivel joint 
incorporates all the proven features of C-E’s 





with 


GEAR-DRIVEN 
SWIVEL JOINTS 


popular US-Type Joint. It breaks like a union for 
quick, easy repairs on location without special tools. 
No need to disturb bearings when repacking. Wide- 
spaced bearings and non-split races last longer and 
permit greater foot/pound loading. Separate races 
can be reversed easily to double their life. 


C-E. Gear-Driven Swivel Joints are available in 2, 
214, 3 and 4 inch sizes — styles 3, 4, 5 and 6 — 
in mild steel or with stainless steel wettable parts. 


For more years of service, less maintenance ex- 
pense and a safer loading rack, equip it entirely 
with Continental-Emsco’s Gear-Driven Swivel 
Joints. There’s a size and type to meet every 
requirement. 


Write, call or wire for the full catalog and price information. 


CONTINENTAL-EMSCO COMPANY 


A Division of The Youngstown Sheet and Tube Company 


Industrial Products Division 
P. O. Box 359 
Dallas 21, Texas 














tL 
JL 














CYANAMID BRINGS YOU A NEW 
HYDROGEN TREATING CATALYST 








Now you can have the benefit of desul- 
furization with markedly increased ni- 
trogen and polyaromatics removal over 
cobalt-molybdenum catalyst composi- 
tions. Particularly well adapted for giv- 


ing improved color to waxes, treatment 





of nitrogen-containing naphthas, or 
hydrogenation of cat cracker feedstocks 
and middle distillates. AERO HDS-3 
is a new addition to Cyanamid’s line of 


catalysts. Write for further information. 


BASIC IN CATALYST CHEMISTRY. 





—. fC2SYANANMIDPD ._ 
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AMERICAN CYANAMID COMPANY - 
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REFINERY CHEMICALS DEPARTMENT - 





30 Rockefeller Plaza, New York 20, N. Y. 
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Why do 
you need 
them? 


CHOICE OF 


Rozone? This premium oil-base insulation has had many years 
of service and has proven itself as a high-voltage insulating com- 
pound. Rozone offers high resistance to corona, ozone, water, 
and has high dielectric and impulse strength. Rozone is a long- 
lived insulation and maintains its desirable characteristics over 
many years of operating service. 








Weather. Water. Heat. Ozone. Corona. Cold. Fire. 
Abrasion. Chemicals. Oils. Sunlight. 

Every inch of high-voltage cable you install may 
be subjected to hazards like these. 

Only you know which of these are the worst 
threats to the cable you use, in your locality, and 
under your operating conditions. 

So you need a choice of protective coverings. 

You get this choice—inside and out—on single- 
conductor and muitiple-conductor cables from Rome 
Cable. 

You tailor the cable to the job, not the job to the 


INSULATION 


Rozone A? This is also classified as an ozone-resistant insulation 
but has a synthetic rubber compound which is especially resistant 
to heat and cold. Buty! rubber has a chemical structure which 
provides exceptionally high resistance to the cutting action of 
ozone. Rozone A has a higher temperature rating than Rozone 
and is recommended as insulation for power and control cables 
at voltages up to 15 kv for operation at a maximum conductor 
temperature of 85°C. 











voltage power cable : 


cable, when you have this choice. And Rome Cable 
is one of the very few manufacturers who offers you 
a choice of butyl-base or oil-base insulation. 

For example, four of the more popular combina- 
tions are described below. Which one is the right 
one for you? 


A FURTHER CONVENIENCE you get from Rome 
Cable Division of Alcoa is our “off-the-shelf” de- 
livery of several sizes of single-conductor cable. Any 
time you need it, you can get 5- or 15-kv Rozone- 
Roprene covered cable—delivered from our stock- 
pile, in any length. 


CHOICE OF 


Roseal? This is an excellent sheathing compound where resist- 
ance to abrasion, moisture, weathering, oils, and most chemicals 
is what counts. It is especially recommended as a nonmetallic 
sheath over shielded power cables and can be satisfactorily used 
either underground or overhead. 


FREE LITERATURE. To help you choose the most 
profitable cable for your next job, send for our 
“Guide to Representative Wire, Cable and Conduit.” 
Also available is a bulletin, “Shielded High-voltage 
Power Cables,” which emphasizes our Roseal jacket- 
ing. 

For either booklet, call your local sales office, or 
write to Rome Cable Division of Alcoa, Depart- 
ment 19-120, Rome, New York. 


ROME CABLE 
DivisioNnoOF ALCOA 


JACKETING 


Roprene? Rome’s neoprene synthetic rubber compound is noted 
for its resistance to high temperatures, acids, oils, alkalies, and 
sunlight. Ozone-resistant Roprene, unlike fibrous coverings, does 
not need to be cut back at terminals and splices, and because of 
this, provides complete protection to the exposed ends. 
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Engineering, especially in the petro-chemical industry, is undergoing a metamorphosis of 


great significance . . 


. for as processes and applications become more 


complicated and definite, there emerges the demand for the qualified expert in the various 
phases of this complex industry — a real need for engineering specialists. 
Western’s recognition of its “petro-chemical future” — more than a dozen years 
ago — put the manufacture of Western heat exchangers under the critical scrutiny of 
specialists in the fields of design, thermal rating, metallurgy and 
mechanical engineering. The responsibilities entrusted to their care by our customers is 


testimony to the expertness of their work . . 





. and they merit your confidence, too. 





WESTERN’S STAKE IN YOUR FUTURE 


RR 


Upon the shoulders of the specialists—schooled, trained and experienced 
in specific phases of research, design, fabrication and operation of process 
equipment and methods — rests the responsibility of future development. 
Emphasizing the value of such specialization is the next of Western's 
“professional-advancement” messages, shown at right, now being carried 


in. leading chemical and petroleum trade journals . . 
complete detail in pamphlet form, upon request. 


serving the growth of the process industry 


WESTERN 


HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 
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. available in more 


One of a@ series ap- 
pearing’ in OIL & 
GAS JOURNAL, 
CHEMICAL ENGI- 
NEERING, PETRO- 
LEUM REFINER, 
REFINING ENGI- 
NEER, CHEMICAL 
ENGINEERING 
PROGRESS. 





Trained Specialists 
Vitally Important 
In Process Engineering 
And Estimating... 


The rapid, even meteoric development 
of the petro-chemical industry in the 
past decade has enhanced the role of 
importance played by engineering spe- 
cialists with each step of its progress. 
Today, the engineer who is equipped 
with knowledge, study, training and 
experience in some specific phase of 
the processing cycle finds himself in 
an extremely favorable position and no- 
where is this more obvious than in 
the realm of process engineering and 
estimating. 
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Badge of quality 
in a gasoline 
...its blended 
with an 


AMOCO 


530 Series 
Antioxidant 


The Amoco 530 Series of antioxidants includes 
the three principal gasoline antioxidant types. 
These products will effectively retard 

the formation of gum during the storage 

of your gasoline. 


The Amoco antioxidants have special additional 
advantages. Three of them—Amoco 532, 533 
and 534—are insensitive to both water and 
caustic. They stabilize TEL and prevent 
degradation as well as precipitation in storage. 
In addition Amoco 532 may be used to inhibitor 
sweeten gasoline. AMOCO 533 is also an 
excellent antioxidant for industrial oils. 


Petroleum additive specialists from Amoco 
Chemicals will be happy to consult with you on 
your lubricating oil and gasoline additive 
programs. Your inquiry will receive 

prompt attention. 


AMOCO 530 SERIES 

Antioxidants 

AMOCO 531—N-Butyl-p-aminophenol 
in isopropanol 

AMOCO 532—N, N’-Disecbutyl-p- 
phenylenediamine 

AMOCO 533-—2,6-Diterbutylparacresol 

AMOCO 534 -2,6-Diterbutylparacresol 

CHEMICALS in toluene 


AMOCO CHEMICALS CORPORATION 
Department 4196 
910 South Michigan Avenue, Chicago 8O, Illinois 
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Here’s what you can expect 


RESULTS LIKE THESE: 


Typical case histories tell the story of Oakite ECP’s 
at work in various refineries. They helped: 


@ cut 3% days, $2,250 from previous absorber turnaround 
time; knocked 5 days, $3,300 from reformer tower turn- 
around; put fouled catalytic reformer furnace back on- 
stream in 2 days. 


reduced tube bundle cleaning costs 70%; saved 8-year- 
old tube bundles from scrap heap. 
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@ cut parts salvage operation from 22 hours to 114 hours 
per batch. 


@ stripped paint from tank exterior in just a few hours; 
cleaned asphalt storage tank interior in 114 days. 


Ask the Oakite man to give you complete information, 
or send for these valuable bulletins. Write Oakite 
Products, Inc., 48 Rector Street, New York 6, N. Y. 
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from an Oakite EC £9 


engineered cleaning program 


Savings in turnaround time, in money, man-hours, and maintenance—these are some of the 
things you can expect from an Oakite Engineered Cleaning Program. ECP takes a scientific 
approach to cleaning through chemistry. It is tailored specifically to suit your refinery, your 


equipment, your soils, your throughput. ECP gives you: 


DETAILED RECOMMENDATIONS 

Specific cleaning recommendations—tower by tower, 
bundle by bundle—are outlined in a complete, written 
report. It includes estimated quantities of materials re- 
quired, estimated off-stream time, step-by-step instructions 
for your crew. ECP utilizes time-saving mechanized and 


in-place cleaning wherever possible. 


TECHNICALLY QUALIFIED AID 
To implement the program, the Oakite man sticks with the 


job until your crew is fully oriented. He brings with him 





a background of practical refinery cleaning experience... 








coupled with materials and methods from the finest clean- 





ing research laboratory in the country. In short, your Oakite 
man is expressly prepared to give you top efficiency, speed 


of operation plus low-cost end results. 





ENGINEERING DRAWINGS, LITERATURE 
Engineering drawings of suggested equipment and pump- 
ing hook-ups are included in the ECP. And fact-filled liter- 


ature that details cleaning procedures is made available. 


OAKITE 
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standard or custom PRECIOUS 
METAL CATALYSTS 


for use in the organic and 
petroleum chemical industries 


Engelhard PRECIOUS METAL CATALYSTS are available...on a wide variety of carriers 
-».in the form best suited for your needs...in the concentration most economical for your purpose 


ENGELHARD’S MOST WIDELY USED SPECIES 
ALUMINA-SUPPORTED CATALYSTS 
5% | Pt, Pd, or Rh on alumina powder 


0.5% | Pt, Pd, Rh, or Ru on alumina pellets or spheres including fabrication of rocket fuels, plastics 
0.3%} Pt on alumina pellets or spheres 


RD 150 or RD 150C and textile intermediates, high octane gaso- 


For efficiency in promoting various laboratory 








chemical reactions and in large scale reactions 

















CARBON-SUPPORTED CATALYSTS line, heavy chemicals and fine pharmaceu- 
Pt or Pd on activated carbon powder 
Rh or Ru on activated carbon powder 


Pd on granular carbon ENGELHARD INDUSTRIES, INC. where the 


OTHER CATALYST SPECIES world’s largest research and production facili- 


9d on CaCO, of Ba8O. powder ties in the field of PRECIOUS METAL CATA- 
Pd or Pt oxide 


Pd or Pt black LYSTS are combined to meet your requirements. 
EMG E &. Fi 48 fF? ip 
[wee £: 2 8 € 8.> F AEs. 


CHEMICAL DIVISION 





ticals, consult with the Chemical Division of 






































113 ASTOR STREET + NEWARK 2. NEW JERSEY 
SALES OFFICES THROUGHOUT THE WORLD. 


LEADERS IN MANUFACTURING AND REFINING OF'PRECIOUS METALS CATALYSTS FOR OVER THIRTY YEARS 
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This boiler, built by Wickes Boiler Co. in 1875, operated satisfactorily for the next 31 years. 


When buying modern Boiler Equipment it pays to 
deal with an EXPERIENCED MANUFACTURER 


There is no substitute for experience. From the first pioneering days in boiler manufacture, years before the boiler pictured 
above was built, Wickes Boiler Co. has continued to be a world leader in the development of economical, efficient and depend- 
able steam generators. Today, Wickes builds steam generators in sizes to 500,000 Ibs. of steam per hour, for high or low steam 
pressures and temperatures and for all types of fuels and firing methods. 


A Wickes steam generator, custom engineered to exact generating requirements, is built to the highest standards of workman- 
ship, backed by over a century of boiler making experience. 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Atlanta « Boston « Charlotte, N. C. « Chicago 
Cieveland « Dallas « Denver « Detroit « Houston « Indianapolis « Los Angeles «e Memphis « Midland, Tex. 
Milwaukee « New Orleans « New York City « Oakland, Cal. « Philadelphia « Phoenix, Ariz. « Portland, Ore. 
Rochester, N. Y. « Saginaw « Seattle, Wash. « Springfield, Ill. « Tulsa 


& @ WICKES 


W | C K ES B O | LE R CO. DIVISION OF THE WICKES CORPORATION, SAGINAW 18, MICHIGAN 
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“See why ALCOA ALUMINUM makes good designs better 


Requirement: achieve these major process equipment design aims: minimize 
product contamination ... lengthen equipment life without adding maintenance 


costs ... keep first cost down. 


Key to Good Design: Alcoa Aluminum to eliminate contaminants, improve 
corrosion resistance, deliver strength without extra weight for design 


economies—at low first cost. 


The evolution of process equipment design has devel- 
oped a significant trend toward the use of aluminum— 
Alcoa® Aluminum—to satisfy increasingly stringent re- 
quirements of modern processing. At the base of this 
trend has been one factor: a growing awareness that 
aluminum provides a combination of chemical and phys- 
ical properties perfectly suited to the needs of a partic- 
ular process and the equipment which contains it. 
Take, for example, the needs of a low pressure poly- 
ethylene process such as the one diagrammed below. 
The primary need here is for equipment which will not 
impart contaminants which discolor the product. The 
obvious design answer is aluminum with its demon- 
strated ability to prevent such contamination. Add to this 
such other important aluminum design benefits as these: 
It provides a level of corrosion resistance unique 
among commonly used metals; its low temperature prop- 
erties are outstanding (tensile and yield strengths actu- 
ally increase without embrittlement as operating temper- 
atures drop); it is nontoxic; its strength-weight ratio 
surpasses that of nearly every other metal; and its first 
cost is far lower than that of other suitable materials. 
To take advantage of this unusual range of charac- 


Detailed here is a typical low pressure 
polyethylene process. The various 
applications in which aluminum has 
proved its superiority in actual use are 
indicated . . . as are those additional 
applications for which the unusual 
properties of aluminum appear to 
make it highly suitable. 
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teristics, designers and builders of polyolefin plants have 
employed Alcoa Aluminum in such varied equipment 
applications as heat exchangers, dryers, cyclone bins, 
cube storage bins, piping and a host of others. 

And polyethylene represents just one of literally hun- 
dreds of processes in which aluminum provides impor- 
tant design benefits on equipment applications of nearly 
every type. A few of these are shown on the opposite 
page. In nearly every case, aluminum’s benefits can be 
predicted with surprising accuracy—thanks to the large 
volume of factual service data developed by Alcoa in 
well over 40 years of applying aluminum to process 
equipment requirements. Alcoa engineers are anxious 
to share this experience with you. They are doing so 
through a series of engineering conferences being held 
this year in major cities throughout the country. Your 
local Alcoa sales office will furnish you with details. 

Examine the large body of Alcoa technical literature 
which describes in detail the proven performance char- 
acteristics of aluminum in a variety of process industries 
uses. Simply fill in and mail the coupon opposite. 

World-wide sales through ALCOA INTERNATIONAL, 
INc., 230 Park Avenue, New York 17, N.Y. 


Solvent 
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Below, aluminum’s ability to maintain its 
serviceability and excellent appearance in 
chemically contaminated atmospheres is uti- 
lized here in Al-Cor-Jac alclad aluminum jacket- 
ing—manufactured by Insul-Coustic Corpora- 
tion, Maspeth, Long Island, N.Y. 


Pictured above is a Solo-aire 
cooling unit manufactured 
by Hudson Engineering Cor- 
poration, Houston, Texas. 
Here the excellent heat 
transfer properties of alu- 
minum made it a); natural 
choice for process cooling. 
Of important added value 
are the excellent corrosion 
resistance of aluminum and 
its outstanding low temper- 
ature properties. 


Right, this polyethylene 
process employs a variety 
of aluminum applications to 
prevent product discolor- 
ation. Since the process 
operates at extremely low 
temperatures, aluminum’s 
excellent low temperature 
durability is an-4dmportant 
asset in piping, bins, hop- 
pers and vessels. 


VWatcoa atumiNnUuUM 





These prilling towers and nearly all of the 
piping and equipment surrounding them are 
aluminum. Selection of Alcoa Aluminum 
was based upon the metal’s unique ability 
to withstand corrosive attack in this nitrogen 
fertilizer operation — plus its excellent 
strength-weight ratio which contributes to 
economical design by eliminating the need 
for excessive structural support. 


For exciting drama watch 
“Alcoa Presents” 
every Tuesday—ABC-TV 
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A ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America, 874-M Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Aicoa Aluminum for tubular products and other 


uses in the process industries: 


0 10197 Aluminum Pipe and Fittings 

0 10418 Alcoa Unitrace: Combines 
Piping and Tracing in One Unit 

Oo 514 Alcoa Duotrace Technical Report 

0 10270 Alcoa Utilitube 

0 10460 Process Industries Applications 
of Alcoa Aluminum 

0 11453 Solving Refinery Corrosion 
Problems with Aluminum 


Name 
Company 
Title 
Address 
City 

State 


0 20849 Resistance of Aluminum Alloys 
to Weathering and Resistance of 
Aluminum Alloys to Chemically 
Contaminated Atmospheres 
Aluminum Alloy Heat Exchangers 
in the Process Industries 
Brazing Alcoa Aluminum 
Welding Alcoa Aluminum 
Alcoa Aluminum Handbook 
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WITH THE BENDIX 
G-15 COMPUTER YOU CAN 





D 





THERE IS NO NEED TO DELAY that 
important decision to install a com- 
puter. At a low initial investment... 
without adding special personnel or 
facilities, you can start now to pro- 
vide your firm with the money-saving 


speed and precision of proven electronic computation. @ And you 
can inaugurate your computer program with the foreknowledge that 
the G-15 can be easily expanded, easily adapted to your computational 
growth ...without re-programming, without awkward modifications. 
You know from the beginning that your G-15 will be able to 
easily assimilate the full range of input-output devices—paper tape, 
punched cards and magnetic tape, in addition to special code conver 
sion, printing and graphic output units...all proven in a wide 
variety of applications. Simplified, minimum-cost application expan- 
sion is made possible by an extensive library of Bendix routines and 
automatic programming systems. @ Thus, with equal efficiency, the 
G-15 has served a one-man company and corporations of many thou- 
sands. More important, that one-man company has grown to a team 
of 47—still economically served by an enlarged G-15 system. @ These 
facts point to the practical economy and ease of initiating your data 
processing program... moving from a low cost basic G-15 computer 
to a powerful, integrated medium-scale system, capable of spanning 
the full range of scientific and commercial applications. They make 
clear that there is a G-15 system to match your data processing 
requirements... starting now. 


For application information write: 


Bendix Computer Division 


DEPT. S-28, LOS ANGELES 45. CALIFORNIA 
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REFRACTORIES 


PETROCHEMICAL 
INDUSTRY 


FIREBRICK 


* 
KAO-HB 
HIGH BURNED 
SUPER DUTY FIREBRICK 
Fusion point 3220 F. This brick offers an 
excellent balance of properties to assure 
superior service. It provides approximately 
5% more alumina content and lower 
total impurities than competitive brick. It 
has excellent spalling resistance. 


KAO 60 
60% ALUMINA FIREBRICK 
Fusion point 3250 F. Provides higher 
hot load strength than any competitive 
brick. Spalling loss is only 1% 


KAO 70 
70% ALUMINA FIREBRICK 
Very low total impurities 
provide long life. Spall 
loss of only 2%. 


B&W’s line of refractories has been 
enlarged by the addition of new 
heavy duty firebrick and new 
ramming mixes. These new 
products, now offered after many 
years of developmental and field 
experience, are specifically 
designed for superior service in 
carbon black furnaces, butadiene 
reactors, reforming furnaces and 
vessels and other typical equipment 
used in petrochemical processing. 


RAMMING 
MIXES 


* 


MULRAM E 
USE LIMIT 3200F 
ALUMINA CONTENT- 80% 

This new ramming mix with extremely low 
permeability provides exceptional 
resistance to slag or molten metal 
penetration. High strength provides 

good erosion resistance. 


MULRAM EF 


USE LIMIT 3100F 
ALUMINA CONTENT-~— 80% 


Similar to Mulram E but supplied 
in finer grain. 


FOR COMPLETE PROPERTIES SHEETS and additional information on these new B&W Refractories products, 
write to The Babcock & Wilcox Company, Refractories Division, 161 East 42nd Street, New York 17, N. Y. 
THE BABCOCK & WILCOX COMPANY 

REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castabies, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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FROM RAW WATER TO ULTIMATE WATER 


HOW TEXAS INSTRUMENTS GETS 
ULTRA-PURE WATER TO ASSURE 
QUALITY OF SEMICONDUCTORS 


icnic. One 
you might 


Making transistors is no 
hint of contamination, an 
as well go home. 

That’s why process water at Texas 
Instruments must be “ultimately” pure. 

Starting with a good drinking water 
but one that contains total solids of 
about 170 ppm, Permutit® water treat- 
ment takes over. A Precipitator, sand 
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filters and activated carbon purifiers 
clarify the water and completely re- 
move all organic material. 

This is still far short of the purity 
needed for transistor production. 

Two-step demineralizers, plus a vac- 
uum deaerator and then mixed-bed 
demineralizers, remove practically all 
dissolved solids and all dissolved gases, 
bringing the water a giant step closer 
to the ultimate. But it is not until the 
split-second interval before the water 
is used in processing, that the final 
purification is done—in Permutit XP-15 
mixed-bed polishing demineralizers. 


At ambient temperatures (25°C), 
the resistance of this water is the “ul- 
timate”; virtually no measurable im- 
purities are present to conduct an 
electric current. 

Ultimate water, created by Permutit, 
may hold an answer to your processing 
problem. Whatever water quality you 
require, we can help you. Please call us. 

To learn more about improving your 

lant’s water, write for one or all of the 
ollowing: Bulletin 4623, “Ultimate 
Water”; Bulletin 4721, “Package De- 
mineralizers”; Bulletin 3803C, “Demin- 
eralization, Including Silica Removal.” 


New packaged plant automatically 
saves water treatment dollars 


Now you can get 10 to 100 gallons per 
minute of pure water from a compact 
plant that saves on construction, in- 
stallation and operating costs. 

Shown here is a Permutit packaged 
system at work. It was custom engi- 
neered from our range of standard 
equipment, and Permutit-assembled to 
save its purchaser money on construc- 
tion and installation costs. 

Day in and day out, this plant op- 
erates itself. Trims labor ot running 
costs to little more than keeping the 
chemical feeders charged. Even the fil- 








ters automatically backwash themselves 
at the right moment, rinse, and go back 
into operation—without any need for 
an attendant or pumps. They're the 
unique Permutit® Automatic Valveless 
Gravity Filters. 

You can get a packaged Permutit 
system that covers each step in water 
treatment, including: removal of car- 
bon dioxide, oxidation of ferrous iron 
or hydrogen sulfide, softening, clarifica- 
tion, chlorination, and filtration. 

Send the coupon for details on these 
packaged water treatment plants. 
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Now, a corrosion-resistant 
tantalum chemical heater as 
large as 124 square feet 


Here you see a tantalum bayonet heater 
believed to be the largest ever pro- 
duced. It was fabricated by Pfaudler. 
A special “vacuum purge” welding unit 
was employed to eliminate the inherent 
difficulties in welding this metal in the 
presence of atmospheric gases. 

This heater is made up of 52 tantalum 
tubes, 14%” O.D. and 72 inches long. 
This adds up to 124 square feet of heat 
transfer area. Very efficient heat trans- 
fer, too, since the 100% corrosion re- 
sistance (in those applications where 
recommended) of tantalum means 
there’s no fouling factor. Also, the high 
tensile strength and no need for corro- 
sion allowance make possible thin wall 
construction. 

As you might expect, this heater is a 
custom unit, and it’s being assembled 
into a custom-made Glasteel reactor. 
In fact, most of the quite extensive line 


, ithaal 


of equipment we make from the refrac- 
tory metals is to specifications. 

What we offer for your considera- 
tion is the know-how in fabricating 
tantalum, titanium, and zirconium into 
a broad range of items—vessels, heat 
exchangers, bayonet heaters, columns, 
burners, accessories, baffles—just about 
anything you might need. 

For particulars, send for our Bulletin 
978. Or outline in general detail your 
specific equipment requirements. 





*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solv- 
ing problems involving fluids. 
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How this valveless filter can save you 
up to 45% on initial cost, even more on 


operations 


Even though it costs up to 45% less 
than conventional gravity filters, this 
Permutit Automatic Valveless Filter 
gives you your biggest savings after 
you install it. 

Every day it operates, it racks up 
husky savings because of the steps and 
equipment you don’t need. 

The diagram here shows you how 
the valveless filter works. During filter- 
ing, loss of head causes water to grad- 
ually rise in backwash pipe. When it 
reaches 4-5 ft. above the backwash 
storage level, it starts a siphon action. 
This lowers pressure above the sand 

d, reversing the water flow, and 
backwashing begins. Backwash con- 
tinues until the level in the backwash 
water storage tank falls below the end 
of the siphon breaker. Then the siphon 
is broken, and the filter automatically 
rinses and returns to its filtering cycle. 

All done automatically without a 


single valve, agitator, gauge, pump, 
flow controller—or even an operator. 

No moving parts. No wear to cause 
maintenance other than routine paint- 
ing. 

Labor costs: nil. 

Instrumentation: zero. 

Auxiliary equipment: none. 

You even save money on installa- 
tion. Up to 10’ diameter, we ship the 
valveless filter all set up. You just place 
it and install the piping. 

Bulletin 4351 gives all details. 


FLUIDICS AROUND THE WORLD 
Pfaudler Permutit is a world-wide com- 
pany with manufacturing plants in: 
Germany: Pfaudler-Werke A.G. 
Great Britain: Enamelled Metal Prod- 
ucts Corp. Ltd. 
Canada: Ideal Welding Co. Ltd. 
Mexico: Arteacero-Pfaudler S.A. 
Japan: Shinko-Pfaudler Co., Ltd. 
as well as four plants in the U. S. A. 


PFAUDLER PERMUTIT INC. | 
| 


Specialists in FLUIDICS...the science of fluid processes 


Permutit Division, Dept. PR-120, 50 West 44th St., New York 36, N. Y. | 


Please send the following bulletins 

0 4623, ‘Ultimate Water” 

([] 4721, “Package Demineralizers” 

C) 3803C, “‘Demineralization” 

([] 4433, “Water Treatment Equipment” 
(_] 4351, “Automatic Valveless Filter” 


0 Details on packaged water treatment 
plants 


Name 


(J 978, Refractory- Metals Processing | 
Equipment 


(-] FLUIDICS Buyers Guide ... contains | 
complete range of equipment and I 
services available under the FLUID- | 
ICS program from our Pfaudier and | 
Permutit divisions. Corrosioneering, | 
heat transfer, water treatment, ion 
exchange, many other subjects. | 





Title Company 
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made the world over 


—and to the same specification 


Caposite amosite asbestos is manufactured under supervision to the 

same uniform specification in all these countries. 

Great Britain by The Cape Asbestos Company Ltd 

Canada by Caposite Insulations Ltd 

South Africa by Cape Asbestos Insulations (Pty) Ltd 

Australia by James Hardie & Company Ltd AP O a I f I "i 
France (as ‘Isolamiante’) by Isolamiante SA 

Italy by Capamianto SpA regd, 
Holland by J. de Boer & Compan om 

Spain i sieeees ana ie AMOSITZ ASBESTOS INSULATION 
Argentina by Montisol Argentina. SRL 

Japan by Nippon Asbestos Company 

Amosite asbestos insulation is also manufactured in U.S.A. under the ;) 

name of ‘Unibestos’ by Union Asbestos Rubber Company. 5 





THE C ape Asbestos COMPANY LTD 114 & 116 Park St. London W1. Grosvenor 6022 


Bnquiries to: Cape Asbestos (Canada) Limited, 200 Bloor Street East, Toronto, Ontario. North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois. 
Capamianto SpA via Sant’ Antonino 57, Turin, Italy. 
TA.3612 
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. « « ON THE LINE! Today, many companies in the pe- 
troleum, chemical, petrochemical and natural gas 
industries are accurately measuring valuable proc- 
ess fluids directly in pounds with the General 
Electric True-Mass Flowmeter. 

For example, these 12 applications have been 
performance-proved in actual service metering: 


e air e natural gas e alcohol ¢ vinyl chloride 
e freon e penicillin e liquid carbon dioxide 
e ethylene ¢ liquid petroleum gas ¢ naphtha 
e jet fuel e methane hydrogen mixtures 


(Many more to come—let us know what your 
specific application is.) 


NEW ACCESSORIES FOR APPLICATION FLEXIBILITY: 


Now, you can control batch blending accurately on a 
system basis with this flowmeter and new accessories 
which include: 
counters—permit remote digital readout; pre-set counters— 
for automatic blending; ticket and tape printers—allow 
permanent and remote recording of flow. 





AND ALL MODELS FEATURE: 

e Accuracy independent of variations in density, pressure, 
viscosity and temperature 
Completely self-contained, self-integrating unit 
Low pressure drop 
Accuracy unaffected by fluctuation in power supply 
voltage and frequency 
Long-term stability for minimum maintenance and in- 
frequent field calibration 
Quick response to rapid changes in flow without over- 
shoot or lag 

@ Measurement in pounds—eliminates tedious conversions 


DO YOU HAVE AN APPLICATION for this revolutionary new 
instrument? Chances are you do, and we’d like to know 
about it. Contact your nearby G-E Sales Office, or write 
directly to General Electric Co., Section 599-03, Schenec- 
tady 5, N. Y. Be sure to ask for bulletin GEA-6925A. In 
Canada, contact Canadian General Electric Co., 940 
Lansdowne Avenue, Toronto 4, Ontario. On applications 
in the natural gas industry, contact Black Sivalls and 
Bryson, Inc., P.O. Box 1714, Oklahoma City, Okla. 


INSTRUMENT DEPARTMENT 


GENERAL @@ ELECTRIC 
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wy NEW SLANTS ON HEAT PROCESSING FROM SELAS 


for your precise processing operations: 
Selas Gradiation’ Heating 


View through peep-hole. 


Selas Steam-Methane Reforming Furnace at 
Collier Carbon and Chemical Corporation, 
Brea, California. Duradiant burners, pat- 
terned in seven horizontal rows respond in- 
stantly to heat input required, burn with 
extremely low excess air (6%). 


A look inside this Selas Steam-Methane Reforming fur- 
nace at the Collier Carbon and Chemical Corporation, 
Brea, Calif., plant, clearly demonstrates the benefits of 
Gradiation heating for petroleum, petrochemical and 
chemical processing. 

PRECISENESS OF HEATING... complete combustion 
within Duradiant® burner cup permits placing burners 
close to tubes . . . achieving fast heat-up and instanta- 
neous response to controller demand. 


SELAS CORPORATION OF AMERICA 
712 Dreshertown Road, Dresher, Pa. 


HEAT UNIFORMITY... even-heat distribution along 
and around tubes increases tube life by eliminating hot 
spots, minimizing coke formation. 

ZONE CONTROL... Duradiant burners can be adjusted 
to desired heat pattern in either horizontal or vertical 
rows. 

VERSATILITY ... Gradiation heaters can handle a 
variety of feed-stocks, interchangeably, under optimum 
conditions. 

These benefits apply to horizontal, as well as vertical, 
Gradiation tubular furnaces. 

May we arrange for a Selas field engineer to discuss 
your heat processing needs with you? For this service 
. .. Without cost or obligation to you .. . or for a copy of 
Bulletin 1043 “Gradiation Heating for Petroleum and 
Chemical Processing,” write to Fluid Processing Division. 


EUROPEAN SUBSIDIARY: Selas Corporation of America, European Div., 
S.A., Pregny, Geneva, Switzerland. INTERNATIONAL AFFILIATES— 
Benelux, Canada, England, France. Germany, Italy, Japan, Portugal, Spain. 


HEAT AND FLUID PROCESSING ENGINEERS 
DEVELOPMENT / DESIGN /CONSTRUCTION 


GRADIATION and DURADIANT are registered trademarks of Selas Corporation of America. 
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More than 11 miles of Trufin Type S/T-—the integral 
finned tube—have been used in nine of the shell and tube 
heat exchangers which are the heart of the world’s largest 
crude oil pipe still. Located in a midwestern refinery, the 
still is producing 140,000 barrels per day! More than 95% 
of the Trufin involved is made from Admiralty Brass. 


Yes, 11 miles of Trufin is a lot of tube—but just visualize 


the space savings that Trufin has provided. To perform 


the same heat duty as Trufin, more than 20 miles of prime 
surface tube would have had to be used. The advantages 
are obvious—fewer tubes, fewer shells, much less space 
required, and more production. 

The complete range of finned tube products made by 
Wolverine Tube is shown on the other side of the page. 
It’s a product line proven by experience. 


Write today for more information. 





Wolverine Tube manufactures the industry’s 
most complete line of finned tube 


| 
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WOLVERINE TRUFIN TYPE S/T 
WOLVERINE TRUFIN TYPE W/H 

* diame bala einai TUBE 






DUPLEX WOLVERINE TRUFIN, TYPE S/T 














WOLVERINE TRUFIN TYPE H/R 
WOLVERINE TRUFIN TYPE H/A 





WOLVERINE TRUFIN TYPE L/C 
Bimetal 


arranged in a disposable box-type pallet 


WOLVERINE TRUFIN TYPE I/L 
FINNED AND PRIME SURFACE U-BENDS 


awe VET ULE Ee Ean he ah ed 







"1 WOLVERINE TUBE 


DIVISION OF 


Calumet Hecla, Inc. 


DEPT. H, 17236 SOUTHFIELD RD., ALLEN PARK, MICH. 








PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA e SALES OFFICES IN PRINCIPAL CITIES 





Complete, quick reference information on 


Liohtain Mixers 


The current edition of the REFINERY 


The pages of the Refinery Catalog are at your serv- 
CATALOG is the industry’s most complete ice 24 hours a day. 
compilation of data on equipment and : . : aie 

P 5 ied When you want quick facts on fluid mixing, turn to 


services. the LIGHTNIN catalog unit. You'll find 16 pages of 


When you're ready to buy, specify or condensed data on mixer construction, impeller selec- 
> 


estimate, look first in the REFINERY CATA- tion, scale-up, and mixer efficiency. 
LOG. You'll find almost 1,000 pages of If you need even more information, check the list 
catalogs from leading firms, completely of LIGHTNIN sales representatives and call the near- 


indexed by product and by company. est one. 


MIXING EQUIPMENT Co., Inc. 164 mt. Read Bivd., Rochester 3, N.Y. 


IN CANADA: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19 
IN EUROPE: Lightnin Mixers Ltd., Poynton, Cheshire, England 
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9900-HP 
TERRY TURBINE 


plays an important role in compressor testing at Joy 


Joy Manufacturing Company puts Terry high-speed turbine 
reliability to good use in its development facility at Buffalo, 
New York. This 5500-hp multistage turbine is used for testing 
centrifugal and axial-flow compressors. It provides speeds up 
to 9,000 rpm. 

The long, trouble-free life of Terry high-speed turbines 
stems from two sources: (1) more than 50 years of successful 
experience in making turbine drives exclusively, (2) a will- 
ingness to build something extra into each machine to assure 
its reliability. ; 

There’s a reliable Terry turbine for you in sizes up to 
6000 hp. In special cases higher outputs can be pantie. 

For more information about Terry multistage turbines, ask 


for a copy of bulletin S-146. TT-1215 
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Modern Aloyco casting operations 
pay off for customers! 


As the world’s leading specialist in the manufacture of Stainless Steel Valves, 

Aloyco constantly seeks new techniques, new equipment and new ideas for im- Longer Lasting 

proving product uniformity and quality. Close integration between sales, engi- 

neering, foundry and all phases of manufacturing result in better control of ALOYC 0 

quality, prompt deliveries, and more flexible customer service. VALVES A 
Aloyco combines over 30 years of specialized experience with the most ad- ae << 

vanced equipment for putting that experience to work on your corrosion prob- ‘™ Connosivs #** 

lems. Technically qualified Aloyco men are available throughout the country to 

help you. Alloy Steel Products Co., Inc., 1303 West Elizabeth Ave., Linden, N.J. 


0.16 


ALLOY STEEL PRODUCTS COMPANY 


Boston « New York « Wilmington « Atlanta « Birmingham « Baton Rouge « Buffalo « Pittsburgh « Chicago « St. Louis « San Francisco « Los Angeles « Seattle 








Part of Aloyco’s foundry facilities include modern shell moulding tech- inspection and dye penetrant testing are part of a comprehensive and rigid 
niques which permit unusually high dimensional accuracy. Radiographic _ contro! program that assures castings of highest quality and uniformity. 
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BLOCK DIAGRAM OF TYPICAL MOTORIZED VALVE POSITIONER 


8000 
SERIES 
iseie) ie) :3 
pr MOTOR 
FOR VALVE 
CONTROLLER PROCESS 


CONTROL OF 

TEMPERATURE 

LEVEL, pH, PRESSURE 

AND SIMILAR APPLICATIONS 


115 V 
60 CYCLE AC 


Wheeleo |. for flexibility in 


process control applications 


Wheelco indicating-recording-controllers 

offer you utmost applications flexibility or 
; a r 8000 SERIES single point indi- 

cating-rec ording controllers 


mentation for measurement, indication, * and multipoint recorders. — 
sulletin F-8616-2, single point; 


with top-quality process control instru- 


control and permanent recording of motion, F-7955-1, multi-point. 


flow, temperatures, speed, strain, hydrogen 


ion (pH) and other variables which can MM SERIES CONTROLLERS. 
Three function controllers; 
MMP position type MMC 
research, skilled engineering, precision —~ current output type, and 

MMD duration type. Mag- 
netic modulated. Adaptable to 


be resolved into electrical signals. Constant 


manufacturing and efficient service are the 

qualities that have built Wheelco leader- varied control needs. Bulletin 

: : : : : *-8726 >; F-8727, MMP; 

ship . . . industry-wide applications have F-8726, MMC; F-87 IMP; 
oshpes ; F-8745, MMD. 

proved it... a nationwide network of 

trained service engineers insures it. Contact : 2000 SERIES recorders and 


y . Cc r-c ollers 4” 
your nearby Wheelco sales and service nn A 
width on 12” diameter chart. 


personnel for complete information. They Bulletin F-8939. 


are at your disposal. 


BARBER BARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 
F 0 L M A N Dept. L, 1597 Rock Street, Rockford, Illinois, U.S.A. 


BARBER-COLMAN of CANADA, Ltd., Dept. L, Toronto & Montreal. * Export Agent: Ad. Auriema, Inc. N.Y. 
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SUN SHIP 
built ‘em 


|e 


Our reputation as “master builders for land and 
sea”’ is based on 44 years’ service to the oil- 
refining, chemical and other industries. 


Frequently we are called upon to produce com- 
ponents for the building of large plants. Our 
manufacturing and fabricating skills, our under- 
standing of industry’s problems are reflected in 
the variety of equipment we build, like the 
fractionating towers and special pressure vessel 
shown here. 


In our complete, modern shops we build and 
deliver what’s needed in many fields. Our special 
Alloy Products Shop, for example, is equipped 
to produce medium and heavy stainless alloy and 
aluminum products for industry. 


Building for land « Pressure vessels * Fractionating towers * Stills 
and tanks ¢ Condensers and similar equipment 
¢ Special machinery ¢ Plate work, etc. 


Building for sea + Dry cargo ships * Tankers * Marine repairs 
¢ Dredges ¢ Ferries * Marine engines * Marine 
machinery. 


Sun Ship does a big job for many companies, and can do the same for you. 


Sun 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE «- SINCE 1916 + CHESTER, PA. 
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Only 14/10,000¢ of 
QO° Furfural is Required in Refining 


a Quart of Lube Oil... Investigate What 
QO Furfural Can Do For You as a Low Cost 
en RR DI eee an 


rates from unsaturates in the refining of lube oil, furfural’s characteristic preferential 
solubility is used in processing gas oils, cycle stocks, wood rosin, glycerides, and butadiene. 

There are many other possibilities for separating mixtures by using QO furfural. 
If you have a separation problem, write for information indicating the nature 


of the material to be extracted. For physical data, ask for Bulletin 203-A. 


The Quaker Qals Ompany 
The CHEMICALS DIVISION 


Quaker Oats In the United Kingdom: 
om pany 340R The Merchandise Mart, Imperial Chemical Industries, Ltd., London, England 


In Europe: 

Chicage 54, Minis Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 

Room 540R, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 

New York 5, N. Y. A/S “Ota”, Copenhagen, S. Denmark 

In Australia: 
Room 440R, 49 S.E. Clay Street Swift & Company, Lid., Sydney 

Portiand 14, Oregon in Japan: 

F. K tsu & Company, Ltd., Tokyo 
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126 


14 times 


more life 


for 
transformer 
oils 


Transformer oils get a new lease on life with DBPC* antioxidant 


Transformer insulating oils inhibited with DBPC® antioxidant assure utility com- 

panies of longer, more effective protection of transformer parts. DBPC antioxi- 

dant inhibits the oil against oxidation, prolonging its useful life by preventing and 

the formation of sludge deposits. Years of performance show that new trans- KOPPERS 

former oils treated with DBPC antioxidant serve 14 times as long at a cost of WwW 

only 1142¢ more per gallon. The result is superior protection of transformer 

insulation and reduced costs for maintenance and oil changes. KO Pree re *, 
DBPC is not only low in cost, but it produces no detrimental side effects. It is 

easily and safely handled and requires only dissolving in the transformer oil. Its 

basic stability and long-range protection have served most of the oil refiners. 


Koppers DBPC is also used by refiners in stabilizing other petroleum products In Canada: Dominion Anilines and 
such as gasoline, plastics, waxes, industrial fats, greases and industrial oils. For Chemicals Ltd., Toronto, Ont. 
more information on using DBPC for your needs, write: Koppers Company, Inc., 

Tar Products Division, Pittsburgh 19, Pa. 


Koppers Company, Inc. 
Offices in Principal Cities 





This Ammonia 
Refrigerant 
System Uses 


ORIBUL 


In addition to the services 
shown in these pictures of 
a Louisiana Gasoline Plant 
— ORBIT ASA CLASS 
VALVES are used in other 
areas of the ammonia re- 
frigerant system, i.e., 


e Relief valves for am- 
monia condenser 

e By-Pass control valves 
for strong aqua pumps 
Products storage and 
transfer valves 
Suction and discharge 
manifolds 
Relief valves for am- 
monia absorher 
Discharge valves — 
weak and strong aqua 
transfer pump 


WHERE VALVE SPECIFICATIONS 
DEMAND NO LEAKS/NO LUB- 
RICANTS, ORBIT ASA CLASS 


VALVES FILL THE BILL! 


ORBIT 
VALVE 
COMPANY 
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FOR BETTER OPERATION 
SAFER, EASIER MAINTENANCE 


ANIVIES 
ASA CAS SAVAIVIES 


i 
t 


aur e NP ald 


Leal 
) @: 
ania 


{ 
Pt Pk 


j 


H'. 


WEAK AQUA RATE CONTROL VALVE, NEAR SIDE AND 
AMMONIA STILL REFLUX CONTROL VALVE, FAR SIDE 


AMMONIA SURGE TANK AND RELATED PIPE 


ORBIT \ P. O. BOX 699 / TULSA, OKLAHOMA 


\ VALVES PHONE LUther 4-4761 TWX TU 925 
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Electrical generator driven by new Solar Saturn industrial 
gas turbine offers unequaled fuel efficiency, outstanding performance 


SOLAR’S REMARKABLE NEW 1100 hp 
industrial gas turbine sets new stand- 
ards of performance as a power source 
for marine and industrial generators. 
The engine is extremely lightweight, 
averaging 1/10th the weight of conven- 
tional engines of similar horsepower. 
It occupies only 51 cubic feet. It starts 
instantly (an advantage of significant 
importance in generator applications). 


December, 1960—PrEtTROLEUM REFINER 


And it takes full load without laboring, 
even after long periods of standby 
service. In addition, Solar’s Saturn 
industrial gas turbine offers fuel 
efficiency unequaled in its field. 
As a dependable power source for 
generators and compressors, as a pro- 
pulsion unit for high-speed boats and 
in other applications... Solar gas tur- 
bines are saving time and money. For 


information about Solar’s family of 50 
to 1100 hp gas turbines, write to Dept. 
H-185, Solar Aircraft Company, San 
Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 





A subsidiary of international Harvester Company 
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3 years on duty with Texaco: cast iron Grinnell-Saunders Valves with rubber diaphragms 


Grinnell-Saunders Diaphragm Valves handle 
corrosive brine at pressures of 60-75 psi for Texaco 


Valves operate easily...shut off 
completely...even after 3 years! 


When Texaco’s Kermit, Texas, plant was set up three 
years ago, 34 Grinnell-Saunders Diaphragm Valves 
were installed. Their job: handling highly corrosive 
brine — under pressures of 60-75 psi —for flooding 
wells in the secondary recovery of oil. 

During this entire time, only two diaphragms have 
been replaced. Furthermore, all of the valves are oper- 
ated at least once each week while backwashing the filter. 

Grinnell-Saunders Diaphragm Valves always operate 
easily ...can be shut off completely ... even after years 
of service. Low cost maintenance is another feature of 
these versatile valves. 


No wonder Grinnell-Saunders Diaphragm Valves are 
at work today throughout the petroleum industry, as 
well as in paper mills, food processing plants, chemical 
installations, and many other places! 
Grinnell-Saunders Diaphragm Valves have a dia- 
phragm that lifts high for streamline flow... seals 
tight for positive closure. Bonnet mechanism is com- 
pletely isolated from material in the line to prevent 
corrosion and contamination. And there’s a wide choice 
of body, lining and diaphragm materials. 
Learn how Grinnell- od 
Saunders Diaphragm 
Valves can help your instal- 
lation. Write Grinnell Co., 


Providence 1, R. I. f U crosen U 


GRINNELL COMPANY, PROVIDENCE 1, 8. 1. * BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 


PIPE FITTINGS * VALVES 
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PIPE HANGERS * PREFABRICATED PIPING * UNIT HEATERS * PIPING SPECIALTIES 
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Low-cost way to sweeten gasolines 


In many refinery stocks, you can convert mer- 
captans to less odorous sulfur compounds with 
Du Pont Antioxidant No. 22. 

This type of treating can produce a doctor sweet 
gasoline, and may save money for you in several 
ways. 

You may save equipment costs, since AO-22 
sweetening requires little more than a modifica- 
tion of existing equipment. 

You may save on additional chemicals and on 
regeneration expenses—and you don’t lose any 
gasoline or octane numbers in the process. 


You will eliminate the chance of contamination 
by sulfur or copper, because sweetening with 
AO-22 does not require their use. 


Stabilizing, too And finally you combine sweeten- 
ing and stabilizing at one time. AO-22 retards gum 
formation and protects the quality of your gasoline 
in storage. 

Figure the economics for yourself, or ask us to. 
Contact your Du Pont representative, or write to: 
E. I. du Pont de Nemours & Co. (Inc.) , Petroleum 
Chemicals Division, Wilmington 98, Delaware. 


Lead Antiknock Compounds | 


and other PETROLEUM ADDITIVES 


Better Things for Better Living . . . through Chemistry 
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FLU i DICS* AT WORK 


Glasteel Tanks 


This agitated tank is 35 feet high, weighs 10 
tons and has a capacity of 17,000 gallons. 
The construction is Pfaudler® Glasteel— 
glass inside, for corrosion resistance; steel 
outside, for strength. It costs less than you 
would pay for a stainless tank of equal 
capacity. 
You name the size. Admittedly, tanks like 
this are not standard items. Yet, we can and 
will deliver Glasteel in vessels sized and de- 
signed to fit your needs. 

For example, we recently supplied a 7,150- 
gallon reactor for processing monochloracetic 
acid and alcohol at 158° F., with jacket de- 
signed for 25 psi pressure at 350° F. 

Then there are the really big 35,000- 
gallon Glasteel storage tanks, a very common 
sight on our production lines. 

It takes special skills and facilities in fabri- 
cation to make such vessels. We welcome 
BIG ones. And, again, with Glasteel, big 
size actually means prices smaller than you 
pay for many other materials of construction. 
Protects purity. The 17,000-gallon tank pic- 
tured will be used by The Borden Chemical 
Company for PVC production. Glasteel has 
become the industry standard for polymeri- 
zation equipment, since it won't contaminate 
or discolor any of the materials used or pro- 
duced. Nor will it act as a catalyst. This 
equipment is flexible, too, and can be 
changed from one polymer to another in 
tune with market trends. 


Reduced down time. The surface of Glasteel 
is abrasion-resistant and smoother than the 
most highly polished metals. Very little ad- 
heres to it. What does you can quickly wash 
away between batches. Result: more output 
of product per day than with other materials. 


Facts for your files. Bulletin 932 covers 
Pfaudler Polymerizers. Bulletin 975 details 
the economies of and specifications for 
Glasteel Storage. We’d be happy to send 
copies or answer questions about BIG 
Glasteel tanks. Write to the address shown 
on the facing page. 
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We may never build a 
column like this again 


What you see on these two flatcars is a 
stainless-clad nitrite column, 11 feet in 
diameter, 76 feet long, and 43 tons heavy. 

We built it to these extraordinary speci- 
fications for a good reason—it was exactly 
the size required to do the job. 

And it may be that neither you (nor 
anyone else) will ever need a column 
identical to this again. For example, you 
may require a smaller size. That’s fine, 
since we make columns with I.D.’s as 
small as 2 inches. 

Your requirements may dictate a dif- 
ferent material of construction. That’s 
fine, too, since we fabricate from a wide 
assortment of corrosion-resistant materials, 
including nickel alloys, clad metals, and 


the refractory metals, as well as Glasteel. 

Of course, design is also matched to 
your processing requirements. Choose 
from packing supports and distributor 
trays; Pubble cap, sieve and turbogrid in- 
ternals. Sizes range from 2-inch to 12-foot 
diameters with one only limited by 
shipping requirements. 

Selecting a column obviously requires 
balancing many factors — cost, corrosion 
resistance, capacity, handling and clean- 
ing, pressure drop, and load efficiency. 
Our project engineers will gladly bring 
their experience to bear on your column 
requirements. Bulletin 940 details many 
of the basic facts. Or drop us a note out- 
lining your problem. 


NEW BULLETIN—Glasteel, the Material of Construction 


Just off the press is our four-color Bulletin 985, document- 


ing the characteristics of Glasteel 59. 


Of its 20 pages, 16 are devoted to technical data on 
specifications, thermal shock, oprestien temperatures, heat 


transfer, alkali resistance, acic 
evaluation facilities. 


resistance, and corrosion 


This is the first time all pertinent data on Glasteel have 
been brought together in a single brochure. The results 


are impressive. 


Quite possibly, this brochure will suggest ways in which 
you can put this material of construction to use—reducing 
costs, improving service life of equipment, protecting 


product purity. 


We think you'll find Bulletin 985 a worthwhile addition 


to your file. Write for your FREE copy. 


PFAUDLER 


Cut to order... 
F-C Glasteel pipet 


Immediate delivery is what you can 
get when you need odd-size lengths 
of a corrosion-resistant, high-integ- 
rity lined pipe in lengths to 10 feet. 
That's the availability story on F-C 
pipe when ordered to size from our 
actory. 


Do it yourself. The F-C means “field 
cut” and also means you can do it 
in your own plant with almost an 
standard dry-abrasive cutoff =< oe | 
After that it’s a simple matter of 
threading, fire-polishing (using a 
small, portable furnace available 
from Pfaudler) and finishing with a 
belt sander. 


Corrosion resistant. Glass lining for 
this pipe is 4% inch thick, so you can 
expect substantially long service life 
even with corrosive and/or abrasive 
fluids. Rated at 150 psi, F-C pipe is 
available in 144, 2 and 3-inch diam- 
eters. Use it with all acids (except 
HF) to 350°F., and with all mild 
alkalies at moderate temperatures. 


No contamination. Also, since glass 
is inert, you can use this pipe with 
—- that must be Cept free 
rom contamination. And because 
it’s smooth, there’s little chance for 
build-up, even with sticky materials. 

Remember: It’s “off-the-shelf” for 
F-C pipe in any length to 10 feet. 


*+Patent applied for 


Please address all inquiries to our 
Pfaudler Division, Dept. PR-120, 
Rochester 3, N. Y. 





*FLUIDICS is the Pfaudler 
Permutit program that integrates 
knowledge, equipment and ex- 
perience in solving problems in- 
volving fluids. 











PERMUTIT inc. 


Specialists in FLUIDICS 


the science of fluid processes 
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Help Improve Performance of 
Nation’s Largest Crude Still 
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The nation’s largest crude still—140,000 bar- 
rels per day rated capacity with ample reserve 
—is equipped with National Airoil improved 
Combination Oil and Gas Tandem Combustion 
Units . . . for better service and improved 
performance. 


The oil fuel is high viscosity uncut vacuum 
tower bottoms, supplied to the burner at high 
temperature. The gas is refinery type at only 
medium pressure. 


The burner design details emphasize a maxi- 
mum of heat transfer by flame radiation with 
a high turn-down ratio. 


Combustion noise has been minimized, on 
both primary and secondary air, by means of 
the acoustical wind-box which also serves as 
a “‘wind break.”’ 


Perhaps a National Airoil Combination Oil 
and Gas Tandem Combustion Unit can help 
improve performance at your installation. A 
discussion of your problem entails no obligation 
whatever. Write today. 


NATIONAL AIROIL BURNER COMPANY, INC. 


1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 


Industrial Oil Burners, Gas Burners and Combustior Equipment 
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YOU CAN COUNT ON FABRICATION TO 


YOUR SPECIFICATION 


WITH PETROCHEMICAL PROCESSING EQUIPMENT 


AT NEWPORT NEWS 


Newport News is famous for the painstaking care 
that goes into every step of the fabrication of heavy 
process equipment for the petrochemical industry. 


A separate, fully equipped shop specializes in the 
production of all types of pressure vessels and 
process equipment. Rolls, ovens and other machinery 
can handle plates up to 5 inches thick. Qualified 
staffs of engineers and technicians backed up by 
hundreds of skilled workmen use the most advanced 
techniques to produce vessels to all specifications. 
The 225-acre Newport News plant also contains a 


foundry capable of producing individual castings up 
to 100,000 pounds, forge facilities that can process 
units weighing as much as 48,000 pounds and ma- 
chine shops equipped to mill pieces up to 42 feet 
in diameter. 


Use the men, the methods and the machines of 
Newport News for your next project. Learn how 
Newport News can produce your needs . . . on 
time and to specification. Write today! 
Mew port News 


SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 


For more data on advertised products, use Readers’ Service Cards, last page 














PHOTOGRAPHED AT NEW YORK STATE NATURAL GAS CORPORATION'S LEIDY COMPRESSOR STATION, TAMARACK, PA. 
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Installation time 
at Leidy Station 
cut 25% with 
prejacketed 

J-M METAL-ON’ 
pipe insulation! 


“ALMOST 2 MILES OF METAL-ON 
PROTECTS OUR OUTDOOR PIPELINES. 
THIS IS THE BEST-—AND BEST-LOOKING— 
INSULATING JOB I'VE EVER SEEN,” 


says head station engineer VICTOR CUMMINGS 


Leidy Pool, with an ultimate storage 
capacity of 105.6-billion cubic feet of 
natural gas, is served by a compres- 
sor station incorporating almost two 
miles of outdoor pipelines. Both lines 
and equipment must be completely 
protected against northern Pennsyl- 
vania’s violent winter storms, torren- 
tial spring rains and summer heat. 
Metal-On jacketing, developed by 
J-M, was chosen to handle this diffi- 
cult job. 

Metal-On is prefabricated at the 
factory in 36-inch lengths. Each 
length combines high-temperature 
J-M Thermobestos insulation ...a 
moisture barrier ... and a special 
aluminum alloy jacket. And because 
each length can be applied in one sim- 
ple operation, erection time savings 
at Leidy averaged 25%! Metal-On 
can also be easily cut on the job with 
portable power or hand saws. Cut- 
outs for hangers and supports are 
simple to make. 

Maintenance savings can be very 


JOHNS-MANVILLE 


AN INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE 


impressive, too. Metal-On doesn’t cor- 
rode, needs no painting. The rugged 
jacketing, combined with a locking 
device that snaps closed and seals 
joints, will lock out weather and mois- 
ture permanently. And each section 
can be easily removed for trouble- 
shooting. 

You may not have two miles of 
pipeline ... but if you have a tough 
outdoor insulation problem, it will 
pay you to investigate J-M Metal-On. 
Just write to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ontario. 


METAL-ON: 
JUST MINUTES FROM CARTON TO PIPE! 


JOHNS -MANVILLE 


JM, 


PRODUCTS 
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POWDERED 


HARSHAW 


makes Catalysts to your specifications 


HARSHAW 
has the facilities for producing carioad quantities of 
PREFORMED CATALYSTS 
to fit special process requirements 


Hydroforming Dehydration 
Cyclization Desulphurization 
Oxidation Alkylation 
Dehydrogenation Isomerization 
Hydrogenation 


Write for 
FREE Booklet, 
“HARSHAW 
CATALYSTS” 


For more data on advertised products, use Readers’ Service Cards, last page. 


CATALYTIC CHEMICALS SUPPLIED BY HARSHAW 


Aluminum Isopropoxide Aluminum Nitrate 
Cobalt Nitrate Manganese Nitrate Solution 
Copper Nitrate Metallic Soaps (Cobalt, Manganese) 
Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist you in develop- 
ing the best and most economical catalyst. If you have 
a catalytic process in the development or production stage, 
a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago * Cincinnati + Cleveland « Detroit + Hastings-On-Hudson 
Houston « Los Angeles « Philadelphia « Pittsburgh 
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This Bailey Instrument 
measures both oxygen 
and combustibles! 


You can measure oxygen and combustibles with 
this Bailey Analyzer-Recorder . . . at less than 
the price of other instruments that make only 
single measurements. 


Bailey gives you a continuous recording of both 
on the same chart for quick, simple comparison. 


Speed of response is second to none... due 
to the catalytic combustion measuring unit and 
a high speed sampling system. 

Accurate analysis and stable calibration 
enable the operator to keep fuel-burning equip- 
ment performing continuously in the zone of 
maximum combustion for greater throughput. 
It is possible for fuel savings, alone, to pay 
for the instrument. 


A Bailey Engineer will be glad to call at your 
plant and explain how this and other advanced 
Bailey instruments and controls can help you 
to greater processing efficiencies. Or write our 
Chemical and Petroleum Division 


Bailey Analyzer-Recorder at petro-chem furnaces 
of Continental Oil Company, Westlake, La. 


CP108-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1043 IVANHOE ROAD ° CLEVELAND 10, OHIO 
In Canada—Bailey Meter Company Limited, Montreal 
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new 


MULTI-FINTUBE 


heat exchanger 


does the work of up to 


One new Brown multi-fintube heat ex- 
changer has as much capacity as up to four 
conventional double pipe sections! Use of a 
bundle of finned tubes in each section ups 
heat transfer capacity substantially, permits 
standardized sections to be used for scores 
of additional duties, previously considered 
impractical or not economical. Further im- 
portant cost savings are achieved by high fin 
efficiency factors, which makes this the 
ideal exchanger for light fluids such as light 
hydrocarbon products, chemicals and even 
water to water service! Obtain heat transfer 
savings of up to 50% or more. Investigate 
these cost-slashing units today. 

Write for Bulletin 111 on Brown’s new 
multi-fintube units. Address Dept. PR-12, 
Brown Fintube Company, 300 Huron Street, 
Elyria, Ohio. 


WANG 
4° 


MA 


BROWN STANDARDIZATION 
REDUCES COSTS SEVEN WAYS 


Brown multi-fintube units permit true heat ex- 
changer standardization. The proper quantity of 
the same identical unit may be used in banks to 
meet any given duty. 


@ LOWER INSTALLATION COSTS —Only one type 
unit to install. 


@ NO OBSOLESCENCE—<As duties change, units are 
used in new banks. 


@ EASIER MAINTENANCE— Only one type to service. 

@ LOW PARTS costTs—Only four parts for hun- 
dreds of exchangers. 

@ NO DOWNTIME—Valving permits any unit to be 
serviced while others operate. 

@ STANDBYS READILY AVAILABLE—One unit serves 
as a standby. 

@ IMMEDIATE DELIVERY—From U.S.A., Canada, 
England, France, Germany, Japan and Mexico. 


BROWN FINTUBE 


meat teansrer prooucs SYMBOL OF EFFICIENCY IN HEAT TRANSFER PRODUCTS 
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Jefferson Gas Processing Specialist 
makes a house call on ailing refinery 


Your refinery engineers have already diagnosed 


your gas sweetening ailment . . . contaminants that are 
causing either corrosion, neutralization of solution, 
foaming, or a combination of detrimental results. Pin- 
pointing the cause and cure remains. Here, Jefferson 
Chemical’s Gas Processing Specialist can help. 

He is no Merlin. His procedure is to sift and eval- 
uate all pertinent data with your engineers. He will 
review such factors as the composition of the gas to 
be treated, the percentage of hydrogen sulfide and/or 
carbon dioxide in the gas and final purity desired; your 
choice of amines and solution strength; solution circu- 
lation rate which depends on quantity, temperature and 
pressure of the gas treated; operating conditions for 


Ethylene and Propylene Oxides, Glycols, Dichlorides, Carbonates 
SURFONIC® Surface-Active Agents + Ethanolamines +» Morpholine 
N-Alkyl Morpholines + Polyethylene and Polypropylene Glycols 
Piperazine + Piperazine Salts * Nonyl Phenol + Caustic Soda 


HOUSTON + NEW YORK + CHICAGO + CLEVELAND + CHARLOTTE + LOS ANGELES 


absorption and reactivation. Often your problem, with 
specimen solutions, is referred to Jefferson’s Austin 
Research Laboratories for analysis and study. This 
coordinated probing, plus Jefferson’s vast fund of 
case experiences, will help you arrive at the best reme- 
dial action to minimize costly corrosion and solution 
contamination. 

When you have a knotty gas. sweetening problem, 
call in the Jefferson Gas Processing Specialist. He can 
provide prompt technical services plus ethanolamines 
in the quantity and purity you need Jefferson 
Chemical Company, Inc., 1121 Walker Avenue, P. O. 
Box 303, Houston 1, Texas. 


JEFFERSON 
CHEMICALS 








Here’s data on the 
ideal pump for 
petroleum processing 
applications 


Announcing — 


NEW 
DE LAVAL 


Pump 
Bulletin 











New Bulletin 3200 contains all the data 
you need on De Laval IMO constant- 
displacement, rotary, screw type 
pumps. In its pages you will find 

(1) extensive application data including 
charts on fuel oil, SAE oil, and turbine 
oil viscosities ; (2) selection 
information, including specific 
examples; (3) complete performance 
data on each IMO model as well as 
(4) dimension drawings and tables. 
Write today for your copy of this 





valuable, 40-page bulletin on the 
unique IMO pump. 











811 NOTTINGHAM WAY, TRENTON 2,N. J. 
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ANOTHER 
PACE-SETTER 
.. COOPER ALLOY 


Cooper Alloy Ball Valve #8001 with interchangeable union ends is the 
BALL VALVE most versatile ball valve available. Ends are interchangeable with 
screwed, socket-weld, butt-weld, flanged Victaulic and special connec- 

tions without need for complicated adjustments. 


with Like all Cooper Alloy Ball Valves, #8001 handles practically every 
corrosive and slurry in the most difficult of chemical and petro-chemical 
operations. This valve aligns automatically with piping, rotates 360° to 

UNION any position without adjustments; comes apart and goes together again 
in a few minutes if servicing is needed. 


As with all Cooper Alloy Ball Valves, this valve has the pace-setting 
features which include “Fullport” straight-through-no-turbulence flow 
in either direction; adjusting shims, extra deep stuffing box; broad 
teflon seats that eliminate need for “O” rings and positive slotted key 
drive in the ball that eliminates ball wobble and wear. 


Available in stainless steel; sizes 42” through 2”; tested to 1000 psi in 
temperature range of —300°F. to +400°F. Write for Catalog BVF. 





Fullport Flanged Ball 
Valve #8002; %” 
through 2”; MSA and 
ASA face to face dimen- 
sions; 150 psi @ 400°F. 


service. 








| HAH 























AAA 

i 

Hi — l Fullport Compression 
: Mounted Ball Valve 

# 8009; %” through 6”; 

1000 psi cold non-shock 

service and 300 psi @ 

400° F. 





Fullport Sanitary Ball 
Valve # 8207; 1” through 
2”; 150 psi @ 400°F. 


coorer@atiov 


Corporation «+ Hillside, New Jersey 
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THESE PARKER TUBE FITTINGS 
MEET YOUR EXACT NEEDS 


Processing demands specific fittings— 
not a “general” type 


Parker covers every specific processing application with a fitting 
buiit for the job. There’s inexpensive ‘Intru-lok” for instrument 
air . husky ‘‘Ferulok” for high pressures in steel and stainless 
steel. “Both are positive, bite-type fittings. For complete corrosion 





FOR PERMANENT 
JOINTS use Parker 
“Weld-lok®” with socket 
design that aligns and 


holds tube for welding” 


prevents entrance of ex- 
traneous material into 
flow passage. Shelf 
stocks in steel and 
stainless steel: avail- 
able in aluminum. Ask 
for Catalog 4370. 


| 


FOR INSTRUMENT 
AIR use “Intru-lok®” 
non-flare “‘bite”’ fittings 
. inexpensive, small 
envelope, easy to as- 
semble. In copper and 
aluminum for copper, 
aluminum, Nylon and 
“Parker-POL” polyeth- 
ylene tubing. All you 
do is tighten the nut. 
Catalog No. 4324. 


resistance, new “Ridg-lok”’ is 100% 
Where flared tubing is used, the Parker 37° ‘“Triple-lok”’ is the 
acknowledged leader, available in any practical metal. 

For extreme temperature conditions at any pressure, ‘““Weld-lok”’ 


combines ease of assembly and streamlined flow. 


of type 316 stainless. 


**Braze-lok”’ 


withstands somewhat less heat, but is even easier to assemble and 
can be disassembled when necessary. 





BRAZED JOINTS are 
completely reliable for 
high pressures at tem- 
peratures up to 500°F. 
when Parker “Braze- 
lok®”’ fittings are used. 
They come with silver 
alloy brazing rings as 
shown, and are stocked 
in steel and stainless 
steel; available in 
Monel and cupro-nickel. 
Catalog No. 4375. 


HIGH PRESSURES 
require ‘‘Ferulok®”’ 
heavy-duty flareless 
fittings with the visible 
bite that lets you make 
sure you have safe 
make-up. Usable with 
heavy-wall tubing. Ex- 


cellent vibration resist- . 


ance. Stocked in steel, 
stainless steel; avail- 
able in Monel. Ask for 
Catalog No. 4320. 


ree, ote. hag a 
ee EE EE EE EE EE EE A 


COMPLETELY COR- 
ROSION RESISTANT 
“Ridglok”’ fittings are 
all stainless steel (type 
316). Unique ferrule de- 
sign provides safe, 
dependable non-flare 
grip. Ferrule“foolproof”’ 
—identical ends make 
it impossible to put in 
backwards. Ask for 
Catalog No. 4322A. 


Complete specifications 
and engineering help 
are available from your 
nearby Parker distrib- 
utor. Find him through 
the Yellow Pages, or 
write us direct. 


Parker FITTINGS AND HOSE 


ANNIFIN 


CORPORATION 


PNeumartic ano HyorRAuLic SYSTEM COMPONENTS 


reper 
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Trainees using Rockwood Double Strength FOAM 
liquid learn one of the most effective fire-fighting 
techniques ever developed. Training cost is low 
because 3 gallons of FOAM provide 1,000 gallons 
of extinguisher. 


=, 


a 4 


Training men with Rockwood FOAM 
costs you least, saves you most 


Rockwood Double Strength 
FOAM liquid gives you more efficient 
fire protection at lower cost than any 
other fire extinguishing agent. By 
mixing only 3 gallons of FOAM 
liquid with 97 gallons of water and 
900 gallons of air you get 1,000 
gallons of a powerful fire-fighting 
mixture — the cost of which, per 
gallon, is only three tenths of 1% of 
the cost of FOAM. 


Double Strength FOAM liquid 
helps you improve and economize 
your departmental training too. The 
very small proportion required to 
produce this extinguishing agent 
permits training under actual fire 
conditions at negligible cost. 

For further facts on Rockwood 
Double Strength FOAM, tested and 
listed by Underwriters’ Laboratories, 
Inc., send coupon today. 


ROCKWOOD SPRINKLER COMPANY 


A Division of The Gamewell Company « Subsidiary of E.W. Bliss Company 
Engineers Water... to Cut Fire Losses 


Distributors in all principal cities 
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ROCKWOOD SPRINKLER COMPANY 
A Division of The Gamewell Co. 
Portable Fire Protection Division 
506 Harlow Street 

Worcester 5, Massachusetts 

Please send me your illustrated 
booklet on Rockwood fire-fighting 
products. 


Name 
Title 


Company 











Street 





City... Zone State 
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AAF cleans and cools intake air, 
helps boost petrochemical output 


MMM At Odessa Budadiene Co., Odessa, 
Texas, they’re using the hot exhaust from two 
gas turbines to regenerate catalysts in the manu- 
facture of budadiene. 

A combination of MULTI-DUTY auto- 
matic, self-cleaning filters and Amer-Kool 
evaporative coolers assures clean, cool intake 
air for both 8500-HP turbines. The automatic 
intake filters operate continuously, while the 
evaporative coolers are operated only when 
ambient temperatures necessitate cooling the 
air for increased turbine output. 


Whether your operation is in a hot and dusty 
desert, a temperate region, or the Arctic — 
whether the application is one of process or 
pumping — whether your station is automatic 
or attended, portable or stationary — AAF has 
air filtration equipment engineered to match 
your requirements! 

For information on AAF’s complete line of 
BETTER AIR products for engines and com- 
pressors, write today for Bulletin 150. Address: 
Mr. Robert Moore, American Air Filter Co., 
Inc., 452 Central Avenue, Louisville, Kentucky. 


Mcsistion Ai Fitter 


BETTER AIR 1S OUR BUSINESS 
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Utah Oil Company’s story tells why... 


Modern Refineries Are Choosing B&W CO*® Boilers 


In May, 1958, a Babcock & Wilcox CO Boiler went 
on stream at Utah Oil Company’s Salt Lake City 
refinery. Results: 1) Fuel-oil consumption has been 
about 55 to 60% of that needed for conventional 
boilers. 2) Incrementa! payout of the CO Boiler 
over that of conventional equipment is about 2.2 
years, after taxes. Fuel-oil saving alone is enough 
to pay out the entire investment in 6.2 years, after 
taxes. 3) Maintenance costs are equal to or less 
than those for conventional equipment. Both water- 
side and fire-side tubes were clean after 24 months’ 
operation. 4) The CO Boiler is operated as part of 
the cat cracking unit, with no increase in personnel. 

The unit can generate 138,000 Ib of steam per 
hour at 300 psig and 540 F, The boiler can operate 
on oil plus combustibles in the cat cracker regen- 
erator flue gas, or on oil alone. 


The CO Boiler was installed to take care of in- 
creasing steam requirements. The sensible heat of 
the waste regenerator gases was already removed 
with an existing waste heat boiler. Selection of 
a CO Boiler over conventional steam-generating 
equipment was made to utilize the waste combusti- 
ble heat from the 17,500 bbl/D fluid unit, and to 
utilize existing manpower. 


CO Boilers are setting similar performance and 
economy records in refineries throughout the world. 
The B&W CO Boiler is the only unit specifically 
designed for efficient burning of “waste” carbon 
monoxide. Check your own steam costs—then 
check with us and learn how a CO Boiler can cut 
those costs. The Babcock & Wilcox Company, 
Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 
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at Imperial Oil Limited 


They wanted a low 
they chose Foxboro 

















q New Hydrofluoric Acid Alkylation Unit at Imperial 
Oil Limited, Winnipeg, Manitoba. Unit was designed by 
the Universal Oil Products Company for Imperial Oil. 


1 


& PHOTOGRAPHY BY FREDERIC ALKIER, WINNIPEG 
“~ * 































A FOXBORO ELECTRONIC CONSOTROL PANEL at 
Imperial Oil includes 32 control loops. 3” x 6” Control Sta- 
tions are so compact they are mounted on panel console, while 
recorders are mounted directly in the graphic diagram above, 


maintenance electronic system... 
Electronic Consotrol instrumentation 


problems of “frozen” air and 
vacuum tubes eliminated 
in new HF Alkylation Unit 
at Winnipeg, Manitoba 


There were significant reasons for installing Foxboro 
Electronic Consotrol* Instrumentation on Imperial 
Oil's new HF Alkylation Unit in Winnipeg, Manitoba. 

First Foxboro electronics completely eliminated 
their problem of air supply particularly vexing in a 
climate where the temperature drops below freezing 
9 months out of the year. 

And second — they like Foxboro’s “all solid state” 
feature, because they'll never have an instrument 
failure due to a burned out vacuum tube. 

Imperial Oil also appreciates the compactness of 
Foxboro electronic control panels. Compact 3” x 6” 
controllers are located on sloping panel console — 4- 
inch strip chart recorders are integrally-mounted in 
graphic diagram. With a minimum of searching, the 
operator knows how the process stands. 

If speed of response, sensitivity, and reliability play 
an important role in your process, it will pay you to 
investigate Foxboro Electronic Consotrol instrumenta- 
tion. Ask your Foxboro Field Engineer about it. 
Or write for Bulletin 21-10. The Foxboro Company, 
7412 Neponset Avenue, Foxboro, Massachusetts. 


*Reg. U.S. Pat. Off. 





FOXBORO 


REG. U.S. PAT. OFF. 
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BIG SAVINGS WITH 
LOW-COST 
REEVES-VULCAN 
BREATHER BALLOONS 





EVERYTHING FOR THE 
PETROLEUM 
LABORATORY 








Curtin’s conveniently located warehouses 





throughout the South and Southwest have 


everything for the petroleum laboratory in 


Stop vapor loss with this 
air-tight, self-contained, 
completely closed system. 


Now—with a low-cost Breather Balloon installed in 
new or modified storage systems, you can capture the 
vapors that might otherwise be lost during the stor- 
age or transfer of volatile liquids. Reeves-Vulcan 
Breather Balloons require no skilled labor to install, 
no high priced housing... cost practically nothing 
to maintain. 

Ultra- high strength neoprene-coated nylon gives 
these rugged balloons unusually long life. Every 
Breather Balloon installed is still in use, still return- 
ing profits. Make your storage tank a closed system 

. install Reeves-Vulcan Breather Balloons—the 
most efficient and most economical system of vapor 
conservation ever developed for low to medium stor- 
age volume. 


For free, informative brochure, write to: Reeves 


Brothers, Inc., Vulcan Rubber Products Division, 1071 
Avenue of the Americas, New York 18, New York. 


stock and ready for immediate delivery. Re- 
pair service and technical assistance are 
always available to Curtin customers. Save 
time and money by ordering all your lab- 
oratory requirements from Curtin, where 
complete stocks and facilities assure you of 


the best service. 





3 PETROLEUM TESTING EQUIPMENT 
% HOUSTON © DALLAS © TULSA © NEW ORLEANS 
© JACKSONVILLE © BIRMINGHAM © CORPUS CHRIST 


CURTIN DE MEXICO, S.A. DEC VV, MEXICO.0F 
1071 Avenue of the Americas » New York 18, New York is 





W.H: CURTIN & CO. 
REEVES VULCAN | 


Reeves Brothers, inc., Vuican Rubber Products Division 
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DISCOVER THE DIFFERENCE 


Lenape ASA Dished Cover 





Less weight ... modern contour ... amazing adaptability for 
special mounts plus LOWER COST than conventional blind flanges. 
These are a few of the advantages of Lenape ASA DISHED 
COVERS that compel attention. 


Full information and specifications are given on pages 48-49 
of the Lenape General Catalog. Write for your copy today. 


*Patent Pending 


QO LENAPE 


RedMon “ENAPE HYDRAULIC PRESSING & FORGING CO. 
Products DEPT. 106 WEST CHESTER, PENNSYLVANIA 


SHANGESEIHAT 
SS Ane 


- « « Cuts costs when you 
SIMPLIFY PIPE LAYOUT 


When you modernize to make money, go all 
the way. Cut piping costs to minimum with 
planned simplification. Give your staff a free 
hand to effect economics—at the same time, 
convert Danger Zones to Safety Zones. Equip 
every overhead valve wheel in your plant 
with Babbitt Adjustable Sprocket Rims with 
Chain Guides. 
© They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first cost is the only cost (no maintenance). 

They are packed completely assembled (one 

to a carton), with easy-to-follow instructions. 

A hot-galvanized rust proof chain is avail- 

able for all sizes. 


Babbitt Adjustable Sprocket Rims with Chain 
Guide are carried in stock by most mill supply 
houses. Just phone your mill supply salesmon, 
or contact us direct. 


Atole)@)4amN STEAM SPECIALTY CO. 


6 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 





Now for every tube... every size 
22. every type of job 


WILSON 


TORQ-AIR-MATIC 


AUTOMATIC EXPANDER DRIVES 
AND ACCESSORIES 


WILSON offers a complete line of Torq-Air-Matic 
automatic tube expander drives and torque controls. 
Wilson was the first to successfully develop an air 
driven tube expander drive that accurately controls 
tube expansion, by directly measuring torque output 
at the mandrel, without depending on frictional, 
ratcheting, magnetic, hydraulic or electrical devices. 
Hundreds are in successful use by many manufac- 
turers and repair men the world over. 


MODEL A—for condensers and evaporators 
/.” to 114,” O.D. (marine, power, air 
conditioning). Light tube gauges—thin 

or moderately thick tube sheets. 


2 
| 
a MODEL B—for heat exchangers 3/4” to 

114.” O.D. (oil refinery—chemical plants). 


Small boilers: heavy gauge tubes in 
thick sheets. 


# | teg 


TUBE EXPANDERS—W/ilson Models 41 and 44 Self-Feeding 
Tube Expanders are modern tube expanders for the preci- 
sion rolling of condenser and heat exchanger tubes into the 
heavy tube sheets used in current practice. 


—, ——— 


TUBE CUTTER—Rugged and economical for use with 
a portable drill, for cutting off tube beyond the tube sheet. 


TUBE PILOT —New Guide-Rite 


ce plastic guide inserted into tube 
end for easing tubes through 


sheet and support plates. 


— 


TUBE KNOCKOUT TOOLS —For hand or mechanical use. 





Write for comprehensive Catalog 77-88. 
Representatives in principal cities 
THOMAS C. WILSON, INC. 


21-11 44th Ave., Long Island City 1, N. Y. 
Cable Address: “Tubeclean,” New York 


PERE ST 
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Shock overloads 
can't.,damage 
mixer drive. Grip- 
Spring assembly 
between gear and 
drive shaft lets 
gear slip if over- 
fo ToTol to Mile) a-) 

than 50%. 


New super-pitch prop 

delivers up to 45% more fluid 

flow than previous LIGHTNIN 
geor-drive models .. . higher 

Tetol Amu al tele M li Mella-tantelaia-Mi tele t-1 te 





dl 





now handle many mixing jobs 
with a smaller model drawing 


ANNOUNCING 


New efficiency means you can 


less. power. 




















a new level of 
competence in the 
mixing of fluids 


You get more work out of these all-new LIGHTNIN 
propeller-type mixers. 

They'll handle bigger batches, heavier mate- 
rials, or dothe job faster — without using more power. 

Often a smaller, lower-cost model will do the 
job you want done—on less power than you've been 
using. That's how efficient they are. 

And that’s not all. In normal use, you won't 
have to lubricate these mixers for five years. 

Overloads can’t hurt the gear drive. 

The chemical plant motor is standard, at no 
extra Cost. 

You can install closed-tank models on smaller 
tank flanges to save money and space. 

The stuffing box gives you a new high in seal- 
ing and in repacking ease. Or a standard rotary 
mechanical seal squelches leaks from vacuum to 
200 psi, from —120° to +485° F—and can be 
replaced in minutes if ever necessary. 

They’re ready in eight sizes from 4 to 3 hp, 
gear drive or direct drive. Ask your LIGHTNIN 
Mixer representative for details. His name is in 
Chemical Engineering Catalog and in the yellow 
pages of your telephone directory. Or write us for 
descriptive Bulletin B-521. 


FOR OPEN TANKS. Notice how PORTABLES. Simple,  quick- 
we've moved the lower bearing acting shaft chuck is always 


up out of the mixer base, away 
from the splash of tank contents. 
That's only one of many fea- 
tures in this all-new line. Fully 


described in Bulletin B-521. 


above liquid level. New index- 
ing makes it a snap to set mixer 
at the correct angle. In nine 
sizes, Ve to 3 hp, gear drive or 
direct drive. Request Bulletin 
B-520. 


“Liohtaint Mixers. 


MIXCO fluid mixing specialists 
MIXING EQUIPMENT Co., Inc., 164-n Mt. Read Bivd., Rochester 3, N.Y 


In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ont 








THE QUALITY OF 


The mind of Galileo—keenly analytical, 
superbly trained—led him to founding the 
science of experimental physics, which, centuries 
later, is revealing the mysteries of space. 

It is self-evident by his achievements that 
Galileo’s mind reached a level of quality far 


above ordinary standards of excellence. 


Within the same area of meaning, 

the quality of minds responsible for 

an engineering project can be evaluated 
only by results. When you check the 
record of Brown & Root’s engineering 
through the years, the high quality 

of thinking reveals itself. Customer 
satisfaction from greater efficiency at 
lower costs has built a worldwide 
reputation for engineering and 


construction by Brown & Root. 


“The knowledge of a single fact 
through a discovery of its causes 
prepares the mind to understand 
and ascertain other facts...” 
Galileo 


BROwN & ROOT, INC. 


WGJCMECEOL COND UAC + POST OFFICE BOX 3, HOUSTON |, TEXAS * CABLE ADDRESS-BROWNBILT 


/ 


NEW YORK « WASHINGTON ¢« LONDON « EXDMONTON ¢ MONTREAL « SAO PAULO + MARACAIBO 
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AIR TOOLS 


| 


to cut your 
maintenance 
costs 


Wrenches 


Clay 


Spaders Piston 


Drills 


Paving 
Breakers 


Hoists 


a ee 


PLUS... 


concrete vibrators, utility 
drills, grinders, scalers, 
and other handy air- 
powered tools. See your 
Gardner-Denver air tool 
specialist or write for in- 
formation. 


Backfill 
Model RP125 Tampers 
Portable Air Compressor 


Air power where you need it... 


with Gardner-Denver Model RP rotary portable air com- 
pressors, sizes 85, 125, 210, 365, 600 and 900 cfm. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


‘{}) GARDNER - DENVER 


Gardner-Denver Company, Quincy, Ililinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 





|The Mail Box... 





| 
| A Third Method 
| To The Editor: 

I have noticed two suggestions of 
| simplified methods for converting de- 
| grees Centigrade to degrees Fahren- 
| heit in the PerroLeuM REFINER re- 
| cently. I would like to offer a third 
| method which, I believe, is much 
simpler for mental calculation. This 
method is: multiply degrees Centi- 
grade by 2, subtract one-tenth of the 
product, and add 32. 

Example: 
60°C. xk 2 = 120 
120 — (0.1 x 120) = 120— 12 
108 
108 + 32 = 140°F. 

In most cases, the last two steps 
can be combined in one mental op- 
eration. 

The system does not work quite as 
easily in reverse, However, if you are 
willing to settle for an approximation, 
you can: subtract 32 from degrees 
Fahrenheit, add 10% and 1%, and 
divide by 2. 

Example: 
312°F. — 32 = 280 
280 + (0.1 « 280) + (0.01 « 280 
= 280 + 28+ 3 = 311 
311 2 = 155.5°C. 

D. C. Scheline 
Pittsburgh, Pa. Gulf Oil Corp. 


Errata 

In V. J. Anhorn’s article “Which 
Isoprene Route Is Best” (PETROLEUM 
REFINER Nov. 1960, p 227) there 
were two errors: 

1) Second sentence, third para- 
graph should have read: “Natural 
rubber consumption trends in the late 
1950s indicated that unless the ratio 
of natural to synthetic rubber changed 
on the continent, a shortage of nat- 
ural rubber could be expected during 
the early 1960s.” 

2) On Page 228, last sentence in 
paragraph commencing “Dehydro- 
genation of isopentane” should have 
read: “These olefins can also be pro- 
duced from ethylene and propylene 
in a two-step process using triethyl- 
aluminum.” It appeared erroneously 
as tripropylaluminum. 





The Editors of PETROLEUM 
REFINER invite reader com- 
ment on topics of timely in- 
terest to the oil, gas, and petro- 
chemical processing industry. 

Address Box 2608, Houston 1, 


Texas. 
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Refractories confine heat for every process need when you 


mix wnagination with Alcoa Aluminas 


Time and again, higher process heats have formed the key to new products, greater production, increased quality 
and lower costs. As temperatures climb, refractory performance becomes more and more critical . . . making it in- 
creasingly important to use refractories fortified with Alcoa® Aluminas. As the alumina content of a refractory 
material increases, these unique benefits occur: strength and stability increase under load at high temperatures .. . 
coefficient of expansion decreases . . . resistance to chemical attack improves . . . spalling, abrasion and fluxing 
decline . . . effective service life grows longer and longer. Happily, the first cost of high-alumina refractories is sur- 
prisingly low. ALCOA does not make refractories. However, we will gladly refer you to a reliable supplier who uses 


Alcoa Aluminas to make finer refractories. Write to: ALUMINUM COMPANY OF AMERICA, Chemicals Division, 708-M 
Alcoa Building, Pittsburgh 19, Pa. 


Fe W ALCOA CHEMICALS 
| 2 Fa ALUMINUM COMPANY OF AMERICA 
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Stream flow lines shown in white, signal paths in black 


This block diagram shows how six process 
streams can be selectively analyzed by the 
P-E Model 184-B. For brevity, Stream #1 
only will be followed through the system. 

Stream #1 is tapped, and the: sample 
vaporized in the Liquid Sample Vaporizer 
(A). Sample #1 then flows (with the other 
five vaporized samples) into the enclosed, 
heated Multi-Stream Solenoid Switching 
Manifold (G). The solenoids are electric- 
ally directed by the Programmer (D). As 
it is selected, Sample #1 is valved into the 


Final Sampling Assembly (B), where it is 
filtered and metered into the Analyzer. The 
Analyzer quantitatively and qualitatively 
separates the sample’s components by gas 
chromatography, produces signals which 
appear as a bar graph on Recorder (E). 

The signal can also be fed into a Pneu- 
matic Control Accessory (F) which pro- 
duces a 15 psi signal for automatic control 
of one variable component of the stream. 

The Analyzer with Reverse Flow Valve 
(C) allows for the analysis of light com- 


ponents individually plus a “total heavies” 
measurement; it back-flushes and analyzes 
heavy ends as a single peak, shortening 
analysis time in the process. The Program- 
mer (D) is available in a variety of modes 
for multi-component and multi-stream 
analysis. It controls the Switching Mani- | 
fold (G) and the Analyzer, and the read- | 
out of the Recorder (E). } 
All flow lines and sampling building | 
blocks are kept above the dew point, where 
necessary, by steam tracing. | 


UNTIL NOW—PROCESS CONTROL INSTRUMENTATION 
LIKE THIS HAD 10 BE CUSTOM-BUILT 


Standard building blocks give the new P-E Model 184-B Process Vapor Fractometer the 


flexibility of the most advanced special engineering developments in process gas chromatography. 


A new, highly versatile instrument, the. Model 184-B 
brings automatic process control by gas chromatog- 
raphy within the reach of virtually any petroleum or 
chemical processing plant. 

The Model 184-B uses building block sampling and 
sensing units in various combinations to produce proc- 
ess analytical systems which mean continuing extra 
dividends through reduced maintenance, low-cost train- 
ing and highest reliability. 

These standard building blocks include multi-port 


Talented engineers and physicists at all 
levels interested in development of commercial laboratory 


sampling valves for backflushing and analyzing heavy 


ends . .. versatile multi-column systems ... multi- 
stream programmer kits . .. pneumatic units for auto- 
matic control .. . and a wide variety of sampling devices. 

Perkin-Elmer, the world’s largest manufacturer of 
gas chromatographic instruments, will help you in your 
process instrumentation requirements. For more infor- 
mation, write for a new descriptive booklet. 


All building blocks in any P-E system. conform to standard 
refinery and chemical plant safety practices. 


INSTRUMENT DIVISION 


scientific instruments find great reward at 
Perkin-Elmer. Please write or call Mr. Howard Moran. 


Perkin-Elmer Gyn. 


NORWALK, CONNECTICUT 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—Iol. 39, No. 12 
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REFINER 





it be written or oral. In four 
comprehensive articles you can 
learn how to come up with a re- 


THCH NICAL port that commands attention 


REPORTING 


Good advice on how to improve writing and speaking 
effectiveness is worth its weight in uranium. With more 
and more stress being placed on the progressive engi- 
neer’s ability to write and speak like a professional—you, 
the technical man, must develop these resources to the 
maximum. Your success depends on how well you com- 
municate your ideas to others 
what you have to say. 

Here, PerroLeuM REFINER gives you in one Special 
Report—in one issue 


how clearly you express 


everything needed to prepare a 
forceful, clear, well organized technical report—whether 


and action. This “package deal” 
on communications shows how 
to put life in your writing, how 
to prepare the supplements to 
your report, how to express your- 
self orally, and how to edit your 
statements for style and clarity. 

Everything you master in your communications educa- 
tion that helps you put “sell” and simple effectiveness in 
your technical reporting takes you a step closer to pro- 
fessional recognition. And with this comes the by prod- 
ucts—promotions and increased income. Here is your 
chance to get the fundamentals of dynamic technical 
communicating. 


Chole’ B. Vern ber 


Management and Personnel Editor 


Put Life in Your Report Writing 


Competition isn’t confined to rival nations or companies. On a 
more limited scale, each piece of writing you prepare competes 
with others for attention and action. This article shows you 


how to get both 


Kathryn O’Keeffe 
Monsanto Chemical Co., St Louis 


WIDELY HELD misconceptions 
and prejudices notwithstanding, the 
ability to write clearly, concisely, and 
convincingly—the ability to write well 

is a skill, not an art. Because it is 
a skill, this ability can be developed 
by practicing the principles of good 
writing, As with other skills, once the 
principles are mastered, they are 
easily, even automatically, applied. 

Good writing transfers an idea eas- 


ily and economically from the writer’s 
mind to the reader’s mind. Good 
writing is clear, precise, unambiguous, 
economical. Good writing is readable. 
It invites people to read (by appeal- 
ing to their special interest or need 
to know); encourages them to con- 
tinue (by being interesting, coherent, 
dynamic and uncluttered) ; and makes 
their task (for example, deciding on 
what action to take) easier. 
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TRANSFER OF IDEAS 

With few exceptions (such as data 
sheets or spec lists) our reports are 
written to transfer an idea. So, re- 
ports should interpret data, not 
merely report them, The idea to be 
transferred, the idea to be empha- 
sized, will be determined by the pur- 
pose of the report and audience for 
which it is written. 

It is certain then that before he 
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begins to “write,” the author must 
first define the idea to be transferred, 
define the message if you will. To do 
so, he ANALYZES not only his data, 
but also the purpose of the report and 
the audience for it. Following this, he 
ORGANIZES his presentation to 
support this idea, via a written or 
firmly fixed mental outline. If these 
steps are completed before he begins 
to write or dictate, his report will 
have unity and emphasis, hallmarks 
of good writing. Moreover, the actual 
writing will be greatly simplified. 

Though the need to analyze and 
organize seems obvious, this principle 
is not always followed. All too often, 
particularly for lab reports or for 
letters, the writer starts to write with- 
out first completing or even consid- 
ering these two important prelimi- 
nary steps. Instead, he writes a step- 
by-step chronicle of what was done, 
and the main idea becomes sub- 
merged in a mass of detail. 

The need to define the main idea 
by analysis and organization applies 
equally to a long report or a single 
paragraph. In the report, the main 
idea is supported by a number of 
sections. These may in turn be sup- 
ported by short paragraphs. In the 
paragraph, the main idea is expressed 
in a topic sentence (at beginning or 
end) and is supported by the other 
sentences. 


Mental processes. Another principle 
concerns chiefly the reader. An idea 
is transferred easily if the reader 
grasps it quickly, understands it 
readily, and remembers it without 
laborious “memorizing.” But—an idea 
is transferred with difficulty if the 
reader must struggle to understand, 
or refer to other reports or other 
people for an interpretation. 

We can transfer our ideas more 
easily if we understand the reader’s 
mental processes in receiving infor- 
mation. Kapp" says that the reader, 
while receiving technical information, 
performs these three processes: 


© The act of associating 
© The act of understanding 
®@ The act of memorizing. 


If, by our presentation, we help 
him to perform these acts, the ease 
with which he receives our idea is 
improved. 
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Aid to Associating. When receiving 
new information, the reader will, con- 
sciously or unconsciously, associate it 
with what he already knows. In other 
words, he will form associative links 
between new information and old. 
Though the act of associating may be 
unconscious it is none the less real, 
and does require effort. 

The writer can reduce the effort 
required by providing the reader with 
associative links. He does this by re- 
lating the new information to what 
the reader already knows, needs to 
know, or to his special interest. In 
short, his writing is “reader-centered.” 

There are no rules to tell us how 
or when to introduce associative links. 
They should appear initially—the 
writer immediately tells what the re- 
port is about, and why it is (or should 
be) of interest to the reader. And 
throughout the report, the writer must 
keep constantly in mind the reader’s 
needs and knowledge. 

Associative links help in all forms 
of communication, from the briefest 
letter to the longest report. For ex- 
ample, a letter might begin: 

(a) Starting salaries for Ph.D. en- 
gineers for the period 1955-1959 are 
listed below. 

or 

(b) You have asked for informa- 
tion on starting salaries for Ph.D. 
engineers between 1955 and 1959. 
These are listed below. 

Both examples tell what the letter 
is about. Example (b) via the simple 
phrase “You have asked .. .” relates 
the letter to the special interest of 
the reader. This gives him the split 
second needed to recall why he 
wanted the information. 

The increase in readability pro- 
vided by associative links more than 
compensates for the words they add, 
as example (c) and (d) illustrate. 

(c) For use in the Jones plant, 
gas-fired and coal-fired boilers have 
been compared. 

(d) This study on replacing coal- 
fired boilers in the Jones plant with 
gas-fired boilers was prompted by 
sharply rising coal prices. 

Sentence (d), though only seven 
words longer, gives a reason for the 
work and states which boiler is pres- 
ently used. Sentence (d) provides 
associative links that the reader would 
otherwise have to supply himself. 


Aids to Understanding. We can 
help our reader understand if we 
present the information logically; give 
background information where 
needed; make comparisons to explain 
the significance of new data; show 
clearly how a piece of information is 
related to the over-all purpose; state 
the limitations and the assumptions 
used; and explain the steps that led 
to a given conclusion. In short, we 
must guide our readers, via careful, 
logical explanation, to the conclu- 
sions we have made. 

Although 
the 


logical organization is 
foundation for easy understand- 
ing, other techniques are available to 
aid in transfer of information. We 
can, for example, explain the signifi- 
cance of data. Given the sentences 
(e) and (f), which is more meaning- 


ful to you? 

(e) Steel 000 failed after 2 million 
cycles. 

(f) Steel 000 failed after 2 million 
cycles, compared to 1.5 million cycles 
for Steel XYZ, until now our best 
material. 

We can also use comment words to 
indicate significance. “The yield was 
only 86 percent” tells the reader more 
than does the equally accurate flat 
fact “The yield was 86 percent.” We 
can emphasize important points, and 
pass lightly over the unimportant. We 
can include only relevant ideas or 
data. 

Time spent to be clear is well- 
spent. Not only will the report be 
more easily understood, but the 
writer will be assured that his con- 
clusions are solidly based. 


Aid to Remembering. If we relate 
our information to the reader’s spe- 
cial interest (provide associative 
links), and present the information 
logically, we will help him remember 
what we say. But the aids to memory 
don’t stop here. We can help him to 
remember also by: 


© Including summary sentences or 
paragraphs even in the body of the 
report. Such sentences or paragraphs 
are “resting spots.” They give the 
reader time to think over and re- 
member what he has read. 


@ judiciously repeating, although 
in different words, the fact or idea 
we want him to remember: “The 
Empire State Building is the tallest 
building in New York. It is 204 feet 
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higher than the Chrysler Building, 
the second tallest structure.” 


©® Enumerating points: “We com- 
pared four types of agitators - 
The number four gives a clue for 
remembering the specific points. 


@ Using graphs and charts effec- 
tively. 


It is not advisable to use all such 
devices in a given report. It is impor- 
tant to know the available devices, 
and to use them with discrimination. 

Helping the reader associate, un- 
derstand and remember adds to the 
bulk of our reports, and prompts us 
to ask: “Can we give the reader these 
aids, and still keep our report within 
a reasonable, readable length?” We 
can, by mastering the third principle 
of good writing. 


ECONOMY IN WRITING 

Good writing transfers an idea eco- 
nomically. Our reports can be held 
at reasonable lengths if (1) we exer- 
cise judgment in the material to be 
included and (2) we exercise judg- 
ment in our choice of words. 

After defining the idea to be trans- 
mitted (first principle), we can be 


economical in how we develop that 


idea—using judgment in selecting and 
including only the pertinent and the 
relevant. What is pertinent and rele- 
vant will be determined by the re- 
port’s purpose and the audience for it. 

Often authors will defend the vol- 
ume of data included by saying they 
“want to give the reader all the 
information.” Some readers neither 
want nor need “all the information.” 
About progress reports, for example, 
management people have said* “Lab 
reports are too detailed and fail to 
give a standard against which prog- 
ress can be measured. Unfortunately 
they merely recite steps taken and 
difficulties run into .. .” 

A possible, though unspoken, ex- 
planation for “all the information” 
is that the author is either unwilling 
to take the time and to make the 
effort required to separate the rele- 
vant from the irrelevant, or lacks 
confidence in his ability to do so. 

A second method of economizing 
is by exercising judgment in word 
usage. In essence, we should use 
words that enable us to “say what we 
have to say and not merely come 
near it.” If we achieve this goal, we 
will forsake the clichés, the circumlo- 








The poorly organized report is like a jigsaw puzzle. And the reader can’t always 


put it together. 


cutions, the abstractions, and the 
jargon that add volume but not mean- 
ing to our writing. 

By eliminating the dead weight 
unnecessary data, irrelevant ideas, 
and meaningless words—we make 
room for associative links, logical ex- 
planations and the aids to remember- 
ing. 


Recapitulation. In summary, then, 
good writing is “reader-centered.” 
The information to be transmitted is 
determined by the reader’s interest 
and need to know. The information 
is presented logically, to help the 
reader understand. The information 
is presented economically—through 
economy of thought and economy of 
words—to minimize the actual vol- 
ume of the report and reading time 
required. 


CLEAR WRITING TECHNIQUES 


Today, competition is not confined 
to rival nations or rival sales organi- 
zations, On a more limited scale, each 
letter we write, each report or paper 
we publish is competing with other 
letters, reports, and papers for atten- 
tion and action. For reasons of self- 
interest each of us must write as 
effectively and as concisely as we can. 

To be competitive a report must 
say something. While this appears 
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platitudinous, it does bear repeating. 
To decide what we want our report 
to say is perhaps the hardest part of 
the writing process. Only by careful 
thinking, prior to actual writing, can 
we reach this decision. 

After we decide what to say, then 
we can consider how to say it. And 
several techniques are available to 
help us put the message across. These 
techniques—which might 
considered trade secrets, so 
are they used in technical writing 
are not based on legerdemain, or 
semantic warfare, or subliminal per- 
ception. Rather, they help us to write 
simply and directly, to say what we 
mean to say and not merely come 
near it. The techniques are definitely 
not practiced by those who mistak- 
enly believe that to be scientific one 


almost be 
seldcm 


must be ponderous. 
To practice these techniques in- 
volves: 


1. Thinking the piece through. 


2. Organizing the piece on a logi- 
cal basis, drawing up an outline 
written for complex reports, mental 
for brief reports or letters. 

3. Dictating or writing. 

+. Critical rereading and revising, 
to be have said precisely 
what we mean. 

Not 


sure we 


one of these steps can be 
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c. D:.scussion 


Example III 
1. Effect of temperature on pyrolysis of 


TABLE 1 
Methods of Outlining (Examples) 


Ul . 


1. Procedure for pyrolysis of 


Methane 


b. Ethane 
c. Propane | 
2. Results from pyrolysis of 
thane 


b. Ethane 
c. Propane 

3. Discussion of pyrolysis of 
Methane 


b. Ethane 
ec. Propane 


a. Methane 
b. Ethane 


ce. Propane ig 
2. Effect of dwell time on pyrolysis of 


Methane 


b. Ethane 


3. Effect of feed gas concentration on pyrolysis of 
Methane 


me. 


_ ¢, Propane 


Assuming that these sample outlines are for a report on hydrocarbon pyrolysis, note the difference in ap- 
proach. Example I emphasizes raw materials, Example II emphasizes the over-all process and Example 
III pinpoints process variables. Only the author can decide where he wants to put emphasis. 


omitted, if our report is to be com- 
petitive. 


Organization of ideas. Logical 
organization of our ideas and data 
gives form to our piece and distrib- 
utes emphasis in the right places. 
Decisions on logica! order are pos- 
sible only after the author has ana- 
lyzed his piece carefully in terms of 
its purpose and its audience. If he 
fails to organize his ideas, then ideas 
and facts are presented in bits and 
pieces. They are unrelated and unin- 
teresting, much like pieces in a jigsaw 
puzzle. The author assumes that the 
reader will put the pieces together. 
He could be wrong. 

Most authors find it helpful, almost 
imperative, to make an outline of the 
report. Outlines take many forms, 
and many variations on the same 
theme are possible, depending upon 
the points to be emphasized. For ex- 
ample, three outlines are possible for 
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a report on hydrocarbon pyrolysis, 
depending upon the purpose of the 
report. Example I, Table 1.,° might 
be used if the author wanted to em- 
phasize raw materials. Example II, 
Table 1.,* if he were more interested 
in over-all process; and Example III, 
Table 1., if he wanted to pinpoint 
the process variables. Only the author 
can decide where he wants to place 
emphasis. 

All too often however, authors of 
technical reports write chronologi- 
cally—claiming they wish to give the 
reader “all the facts.” Inevitably this 
leads to an unorganized, illogical re- 
port, one that will not be “competi- 
tive.” It will be dull, as all chronicles 
are dull. More important, it will be 
unemphatic. Frequently in our work 
we cannot recognize the full impor- 
tance of an event at the moment it 
happens. How then can we correctly 
interpret a finding if 
“chronologically ?” 


we write 
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In actual writing, it is always well 
to preserit first a summary of what is 
to follow (much like the lead para- 
graph in newspaper articles), then to 
present the details. The summary 
might be a paragraph or a sentence, 
but it should present the important 
point briefly and without extra de- 
tails. That we can include detail even 
in a sentence is shown in the follow- 
ing: 

The committee, composed of 

Jones, Harlan, Smith and Brown, 

decided to license the process. 

Surely, to name the committee 
serves only to dilute the force of the 
important point, namely the decision. 

Communicating via letters and re- 
ports is admittedly difficult. It is diffi- 
cult because it requires careful analy- 
sis of what to say, how to say it, and 
how it will be received, If the author 
performs this duty well, he can com- 
municate as effectively in letters and 
reports as over the luncheon table. 
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Emphasis. Emphasis where emphasis 
is needed distinguishes effective 
writing from the mediocre. Logical 
organization of facts, interpretations 
and judgments is the first require- 
ment for proper emphasis. In addi- 
tion, the mechanical devices listed be- 
low help to distribute emphasis. 


© By position. That which is 
placed first or last receives the most 
emphasis—whether in a chapter, a 
section of a chapter, a paragraph or 
a sentence. In recognition of this, an 
important idea may be repeated twice 
within the same paragraph, first as 
the topic sentence, and again, though 


in different words, at the end of the 
paragraph. 


© By quantity. Understandably, a 
reader relates the amount of space 
given to an idea or an experiment to 
the importance of that idea. Hence, 
the points to be emphasized should 
be discussed in detail whereas minor 
points should be considered briefly. 
If the rule of “emphasis by quantity” 
is not observed, items of secondary 
interest may assume unwarranted sig- 
nificance in the mind of the reader. 

Decisions as to space and amount 
of explanation for a given section 
require critical judgment. Such de- 


cisions are best made during report 
planning—not during the actual 
writing. 


® By style. Writing style can be 
used to place emphasis where it 
should be placed. One frequently 
used device involves parallel con- 
struction: to state parallel ideas in 
parallel language. For example, Lin- 
coln’s memorable “of the people, by 
the people and for the people .. . ” 
gains emphasis from parallel con- 
struction. In our technical writing 
we can use this same style: “Estab- 
lishing design standards may lead to 
lower engineering costs, lower con- 


TABLE 2 
Prune Out Unwanted Jargon . 

Column I below lists a number of tired, dull expressions, heavy and 
listless with iage. In Column II are their more direct counterparts. 
Which do you p: ? 

This or This? 
all of the all 
along the lines of like 


as to 


about (or leave out) 
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for the purpose of to, for 
for the reason that since, because 
from the point of view of for 
in as much as Since, because 
in favor of to 
in order to to 
in accordance with by, under 
in the case of if, for 
in the event that ft 
in the nature of like 
in the neighborhood of about 
on the basis of by 
on the grounds that Since, because 
prior to before 
with a view to to 
with reference to about (or leave out) 
with the result that so that 
consequently so 
for this reason so 
in a satisfactory manner satisfactorily 
from a careless point of 

view carelessly 
in the period between May 

and August between May and August 
in the month of July in July 
as yet yet 
report to the effect that report that 
at the present time now 
due to the fact that because 
for a period of 48 hours for 48 hours 
in the meantime meantime 
whether or not whether 


in the very near future 
from the standpoint of this 
theory 
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soon, promptly 
according to this theory 
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For our own self interest we must eliminate cliches, stilted sentences and worn-out phrases. 
But this can’t be done by decree or edict. Each writer must wage his own war against jargon. 


struction costs and lower operating 
costs.” 

A second style device involves con- 
trast. A one-sentence paragraph be- 
tween two longer ones is emphatic. 
So, too, is a very short sentence, in- 
terspersed between longer ones. 

Emphasis is achieved by judicious 
repetition of key ideas, key phrases, 
key words. In the preceding sentence 
“key” was repeated three times to 
emphasize that only important ideas, 
phrases or words bear repeating. 


© By layout. Varying the layout of 
the report—its physical appearance 
on the page—can help to distribute 
emphasis. In the over-all organiza- 
tion, headings and subheadings are 
used to emphasize points, as well as 
for aesthetic appeal and readability. 

In paragraphs or sentences, points 
can be emphasized by 


) enumerating them; 


1 
2) underlining them; or 
3) 


CAPITALIZING THEM. 
Again, however, judgment is 
needed. If any one device is used too 
often, it becomes an affectation, and, 
as with all affectations, may be an- 
noying and distracting. 


WAR ON JARGON 


Boot camp. Jargon is defined as (1) 
confused, unintelligible language or 
gibberish; (2) the use of long words, 
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circumlocution, and other clumsiness; 
and (3) technical language of a sci- 
ence, art, profession, etc. While we 
can’t avoid the language of our pro- 
fessions (and, indeed, we do not want 
to), we should outlaw other forms of 
jargon if we expect to write concisely, 
clearly and forcefully. 

Our targets are the over-worked 
phrases, the cover-all, indefinite, 
meaningless expressions that recur all 
too frequently in business reports and 
letters. These expressions are used 
chiefly from habit: even as the author 
scribbles the words on paper or mum- 
bles them in dictation, he is thinking 
about something else, probably about 
the ideas he wishes subsequently to 
emphasize. 

A compelling “case” against such 
indefinite expressions is presented by 
Dr. C. K. Arnold.*® Dr. Arnold says: 
“The ward case is probably the great- 
est single source of jargon in techni- 
cal writing. Some of our commonest 
and most objectionable examples of 
deadwood in writing occur in phrases 
built around it. The word case accu- 
rately indicates a legal or medical sit- 
uation. In other contexts, it should be 
used with discretion, if at all. 

“The following phrases are all 
vague and wordy and serve only to 
delay the reader (the parenthetical 
expressions following each example 
express the thought intended more 
precisely) : 


In many cases (often, frequently) 

In some cases (sometimes, occasion- 
ally) 

In most cases (usually) 

In case (if) 

As in the case (as is true) 

In each case (each time) 

In other cases (sometimes) 

Such is the case (it is true) 

In this case (here) 

In the case of (for) 

In any case (anyhow, anywhere 

In all cases (always)” 


These examples clearly show that 
use of abstract words, such as case, 
leaves the interpretation to the reader. 
Can we, in our technical reports, rely 
on the reader to interpret correctly? 

One way to prune out unwanted 
jargon is to make a single word serve 
in place of a phrase, as in the ex- 
amples in Table 2. 


Staging ground. The chief reason 
for criticizing expressions such as in 
Table 2 is that by their weight alone, 
they are ineffective and inefficient. 
They are, however, only petty irrita- 
tions compared to other forms of 
jargon. 

One form of jargon is actually rep- 
rehensible, and must be outlawed if 
we wish to write effectively. It is the 
roundabout, indefinite expression, the 
circumlocution that never comes to 
the point. Such expressions must, 
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quite literally, be translated by the 
reader. The writer uses them because 
it is far easier to speak or write in 
generalities than to be specific. Per- 
haps unwittingly, he asks the reader 
to do the work that he himself 
evaded. 

For example, an engineer writes: 
“Use of 0000 stainless steel will 
remedy this situation.” The reader 
may have to read back a full para- 
graph to be able to translate “situa- 
tion” into a specific word. How much 
simpler to say “0000 stainless steel will 
not corrode, hence may be used as a 
material of construction.” 

A polymer chemist writes: “The 
nature of the sedimentation which has 
occurred is indeterminate,” when he 
atually means “It is not clear whether 
copolymer species separated into den- 
sity fractions.” In the revision, “na- 
ture of the sedimentation” had to be 
translated into density fractions to 
have meaning. 

Kapp*® cites four reasons why such 
expressions recur and recur and recur. 
Says he, such usage allows the writer 
to 

(a) dodge the search for the cor- 
rect noun; 

(b) dodge the search for the cor- 
rect preposition ; 

(c) dodge the task of recasting a 
sentence that he has begun badly; 

(d) dodge the task of saying in a 
neater way what the information is 
about. 

Dodging the Search for the Cor- 
rect Noun. In a company report 
writing guide, this sentence purported 
to explain why report writing is diffi- 
cult: 

“A condition which some au- 
thorities consider to be equally 
harmful is the lack of a clear un- 
derstanding of the work.” 

You will agree that condition, as 
used here, needs translation. It is 
meaningless because “the lack of a 
clear understanding of the work” is 
not a condition, by ordinary defini- 
tion. The correct noun, had the au- 
thor searched for and used it, is cause. 
Its use not only clarifies the statement, 
but eliminates the inexact “harmful,” 
as shown below: 

“A second cause (of poor re- 
port writing) is lack of a clear 
understanding of the work.” 
Dodging the Search for the Correct 

Preposition. In the example below, 
the author uses three words (in re- 


gard to) where one (in) suffices 
adding verbiage without strength. 
“In regard to Compound XYZ, 


our position is dominant.” 


Dodging the Task of Recasting. 
Frequently when an author starts out 
badly, he tries to recoup without re- 
writing by adding some convoluted 
phrase or clause. The example illus- 
trates this: 

“The tests at 1500° F showed 
satisfactory temperature resist- 
ance for the various samples from 
the standpoint of creep strength.” 
As we reconstruct it, he reached 

“temperature resistance,’ then real- 
ized that he had actually measured 
creep strength. Instead of starting 
over, he added the convoluted “from 
the standpoint of creep strength.” 
Had he taken the trouble to recast. 
the sentence might have read: 

“The samples had satisfactory 
creep strength at 1500° F.” 


Dodging the Task of Saying Neatly 
What the Information is About. The 
following sentence, from a paper on 
report writing, is an egregious ex- 
ample of circumlocution: 

“In regard to the matter of 
clarity of meaning, it is agreed 
by all that the written 
must be crystal clear.” 


report 


We wonder, first, why it is neces- 
sary to state the obvious. But if it is 


then the idea might be 
presented less pontifically: “Clarity 
is essential in written reports.” 


necessary, 


A serious deterrent to the eradica- 
tion of deadwood is its prevalence. 
So much lies around—in letters, in 
company reports, in papers, and in 
publications—that we might conclude 
such usage is not only condoned, but 
admired. Nothing could be farther 
from the truth. 

Clichés, jargon, circumlocutions 
abound because authors find it easier 
to speak in generalities than to speak 
precisely. As a result, their reports lose 
force and may, in fact, lose even the 
captive reader. 


our own 


Attack! For self-interest, 
then, it is important to eradicate 
clichés and circumlocutions. Eradica- 
tion cannot be done by decree or by 
edict. Rather, each writer must wage 
his own campaign. He must first learn 
to recognize circumlocutions when he 
uses them or sees them in work of 
others. He must then eliminate them 
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from his reports, letters, and conversa- 
tions (saving pontifications for use 
when he needs to be evasive!) Lastly, 
he must think seriously of what he 
really wanted to say when he put on 
paper such a vapid statement as 
“There are several areas that should 
be given attention.” 


RECAPITULATION 


From the foregoing, the basic tech- 
niques of clear writing are obviously 
simple: logical organization, distribu- 
tion of emphasis where emphasis be- 
longs, and eradication of indefinite 
expressions that only confuse or be- 
fog. Though the techniques them- 
selves are simple, their use is some- 
times difficult, because they can be 
practiced only if clear thinking has 
preceded the writing process. 
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Supplements to the Technical Report 


There is more to an effective technical report than the body 
or comprehensive part. This article tells what these supple- 
mental portions are and how they can put “sell’’ and clarity 
into your report writing 


Dr. John Walter 


Assistant Professor of English 
The University of Texas 


THE PROBLEM of insuring that 
the prospective reader of a technical 
presentation becomes an actual 
reader suggests a familiar story. A 
farmer leading a mule down the 
road was met by a friend who asked 
where he was taking the mule. 

“I’m gonna shoot the worthless 
critter down the road a piece. He 
won't do a thing I tell him anymore. 
Fact is, he’s just plain useless.” 


His friend protested, “Don’t kill 


him. I know a fella who specializes 
in training mules. Give him a 
chance, and he’ll make a useful ani- 
mal out of him. It won’t cost you 
more than a few bucks.” 


The farmer agreed, struck a bar- 
gain with the mule trainer, and was 
flabbergasted when right off the 
mule trainer picked up a section of 
two-by-four and clobbered the mule, 
right between the eyes. 

“Whatcha doin’ that for?” the 
farmer objected, “I could’ve killed 
him, myself.” 

“Well, Ill tell yuh,” the trainer 
replied calmly, “I’ve trained a lotta 
mules in my day, and one thing I've 
learned. 


Before you can teach a 


mule anything, you've first gotta get 
his attention.” 

So it is in successful technical 
presentations. You've got to get the 
reader’s attention if you expect him 
to follow you through the details of 
your discussion. This is so whether 
that discussion be a letter, a report, 
a technical proposal, a brochure a 
technical article, or any one of the 
dozens of specialized types of techni- 
cal documents common in American 
industry. 

The Problem. How do you get off 
to a successful start in a technical 
presentation? What are some of the 
means of attracting reader attention 
at the very outset in technical re- 


Five Tips for Better Supplements to Your Report 


. Use a descriptive title—It should be a clear, 
complete and unambiguous phrase that identi- 
fies the document. In most cases your title can 
be clear without being cumbersome. For ex- 
ample: which of the following is better— 
“Prope. Design and Use of Liquid Hydrocar- 
bon Containers,” or “How to Handle Sample 
Bombs Safely” ? 


Use a functional foreword—Here is your 
chance to speak directly and informally with 
your reader. Keep in mind his interests, needs 
and prejudices, and chances are you’ll come up 
with a foreward that will get him into the body 
of your report fast. 


Use an informative table of contents—Each 
topic entry must make sense by itself. Observe 


the rules of logical structure. Use enough Sub- 
heads so you have a finished skeletal outline of 
your report’s content. 


Use a descriptive abstract or summary—Try 
to present enough information so your reader 
won’t have to read the whole report to make 
an intelligent decision about its content. 


Use a compresensive introduction—It should 
explain the subject or main theme of the re- 
port, state clearly and explicitly the report’s 
purpose, explain the scope of the treatment of 
the subject, briefly present important develop- 
ments, findings, decisions, etc., and tell the 
reader about the plan of development for the 
rest of the report. 
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ports and other technical presenta- 
tions? What use can be made of the 
prefatory parts of technical presen- 
tations, including the introduction, 
to increase the chances that your 
reader will give your presentation 
complete attention and interest? 

Here you will find the answers to 
these questions—and without the 
use of flashy “Madison Avenue”’ 
gimmicks. 

Besides the introduction, every re- 
port writer should have a working 
knowledge of the title page, the 
foreword, the table of contents, and 
the abstract or summary. For special 
purposes he should include a special 
feature-page or section. 


Strategy. But before we take a look 
at the role played by these parts of 
a technical presentation, let’s con- 
sider why it is often necessary to use 
strategy in capturing the reader’s at- 
tention. Because of the functional 
nature of most technical presenta- 
tions, it might be thought that no 
care need be taken in catering to the 
reader. One may feel the reader of 
a technical document not only needs 
but wants to read the reports which 
come his way. 

In theory this is true—but in 
practice it often does not work out 
that way. There are several reasons 
why it doesn’t. Let’s think of the 
man in industry who occupies a 
managerial or supervisory position. 
Such a person regularly faces a 
staggering number of varied com- 
munications. Top business execu- 
tives, department managers, project 
engineers—even the relatively re- 
sponsibility-free young engineer or 
scientist—all complain that they re- 
ceive so much reading matter it is 
difficult or impossible to give all of 
it a careful reading. One engineer- 
ing executive once told me, only half 
in jest, that if American industry 
ever came to a dead stop in its de- 
velopment, it would be_ because 
everyone was up to his ears in paper. 

When a writer remembers that his 
intended reader is confronted daily 
by a bulging in-basket—when he 
recalls the number of letters, memos, 
reports, articles, etc., he himself is 
expected to read, he finds his presen- 
tation in competition. It competes 
for the time of his reader with all 
kinds of other documents, not to 
mention telephone calls, formal con- 
ferences, and an endless succession 
of visitors. 


His reader may not be especially 
interested in his subject. He may not 
know a great deal about it, or may 
actually be prejudiced against it. So, 
the writer must take pains to help 
his reader off to a good start by 
whatever means he can devise. 


Report Structure. Although the 
technical writer is concerned with a 
variety of technical documents (such 
as technical proposals, specifications, 
bulletins, handbooks, professional 
society articles, brochures, letters 
and memoranda of all sorts, patent 
disclosures, etc.), let’s consider the 
most distinctive type of technical 
writing, the formal technical report. 
The structure of the formal re- 
port may vary in detail from one 
company to another, but a fairly 
conventional 
follows: 


© Title 

® Foreword (or Preface, or 
Letter of Transmittal) 
Table of Contents (in outline 
form) 
Abstract (or Introductory 
Summary ) 
Introduction 
Discussion 
Conclusions 
Recommendations 
Appendix (Bibliography, 
Supporting data, etc.) 


sequence of elements 


This list shows that the main body 
of a formal report is preceded by 
five elements, counting the introduc- 
tion. In some organizations conclu- 
sions and recommendations may 
come ahead of the main discussion, 
at least in abbreviated form. (The 
term “discussion” may, of course, 
represent a series of topical divisions 
of the main body of discussion, In 
other words, the word “Discussion” 
need not appear at all as a formal 
label for a section of the report.) 

The problem of technical writers, 
then, is how to ensure that readers 
will get to the discussion proper and 
read it. Failing that, the problem is 
how to tell the gist of the story in 
those prefatory pages. Let’s consider 
how each of these prefatory parts 
may help serve this purpose. 

And remember—when a _ reader 
picks up a technical document sev- 
eral questions come into his mind 
almost simultaneously: What is this 
document about? What is the prob- 
lem dealt with? Is it important? 
Why is it being brought to my at- 
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tention? Has the problem been 
solved and if so what is the solution? 
What am I supposed to do about it? 


A DESCRIPTIVE TITLE 

What a reader wants in a title is 
a clear, complete, and unambiguous 
descriptive phrase that identifies the 
document. Conciseness is desirable 
but not at the expense of clarity. 
Better a long title that lets the read- 
er know unmistakably what the re- 
port is about than a short one that 
is irritatingly enigmatic. 

Remember that reports are filed 
for future reference. The title 
should be meaningful to the reader 
who sees it as the name of a timely 
report on some phase of work with 
which he has some connection, It 
must also be meaningful to someone 
who comes across it later, perhap 
years later, without the benefit of 
having shared the professional en- 
vironment in the 
originated. 


which report 

Above all, do not try to be clever 
in framing titles. Some years ago I 
wrote an article about the chaos of 
conflicting documentary forms (foot- 
note form and content, etc.) in en- 
gineering publications. I called the 
piece “Footnote and Fancy-free.” 
Although I though the title clever at 
the time, I am not impressed by i 
now. I am certain that a reader 
coming across it would have little 
notion of the article’s content—per- 
haps none at all. 


A FUNCTIONAL FOREWORD 

The distinguishing characteristic 
of the foreword (or preface as it is 
sometimes called) as a device for 
attracting reader attention and in- 
terest is that it offers you an oppor- 
tunity to talk directly and in a fairly 
informal way to your reader about 
your report. Here you have a chance 
to brief your reader about the prob- 
lem dealt with, its background, its 
importance, and its solution. 

The peculiar advantage of 
foreword is that it can be written 
with the reader’s interests, needs, 
and even prejudices firmly in mind. 
In other words, it can be written 
from the reader’s point of view. You 
can, for example, call attention to 
particular sections of the report 
which you feel will be of interest to 
him. You can comment on the sig- 
nificance of certain facts brought out 
in the report in the light of other 
facts or conditions known to be of 


the 
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concern to the reader. This is, of 
course, primarily pertinent to the in- 
house report that goes to a superior, 
but it also applies to reports that go 
to customers or clients. 

You may be concerned that the 
foreword overlaps functionally with 
the introduction. True, there may be 
some overlap. But do not worry 
about it. In a well-planned report, 
the overlap is negligible. The one 
part complements the other. (The 
primary function of the introduction 
is to introduce the subject matter 
itself. It also introduces the report in 
terms of purpose, scope, and plan.) 
Even if there is a direct overlap, 
console yourself with the thought 
that it is better to have two shots at 
your target. After all, the 
may skip the foreword, 

The foreword has other conven- 
tional functions: 

® Formal reference to the au- 
thorization of the work reported. 

@ Formal acknowledgment of 
supervisory, advisory, or consulta- 
tory assistance. 

® Routine statements about time 
spent on the project, follow-up 
work, etc., as dictated by company 
practice. 

A final suggestion: if you are to 
make the most of the opportunity in 
the foreword to orient your reader 
to your report and ensure his inter- 
est, you will be wise to write it after 
you have finished writing the report. 

Some companies prefer to incor- 
porate a letter of transmittal into the 
report instead of a foreword. Such a 
letter serves the same purposes; it 
differs from the foreword in that it 
is addressed, normally, to a single 
individual and may therefore be 
more personal in style. 


reader 


AN INFORMATIVE TABLE 
OF CONTENTS 

The table of contents in a formal 
technical presentation is almost in- 
variably a topic outline—with page 
numbers for each topic. If a table of 
contents is to serve as an effective 
strategic device for inducing the 
reader to examine the report care- 
fully and sympathetically, it should 
have the following characteristics: 

1. Each topic entry must make 
sense. Too often writers are guilty 
of using single-word outline entries 
which mean nothing to the reader. 
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Don’t hesitate to use a complete 
phrase—even if it takes more than 
one line. 

2. Observe the rules of logical 
structure rigorously in constructing 
an outline. For instance, A + B + 
C+....n=I;1+2+...n= 
A; etc. 

3. With sense-making topical en- 
tries, be sure to use enough sub- 
heads so the finished outline is an 
adequate skeletal representation of 
your report’s content. Remember 
the outline not only serves as the 
table of contents for most reports 
but also as an index for future ref- 
erence. Do not leave great stretches 
of discussion unrepresented by topic 
entries. I recall seeing one report 
with an outline structure like this 
at one point: 

II. Components......... 6 
A. Mechanical 
B. Electronics 

Ninety-seven pages without rep- 
resentation is grossly unfair to the 
reader! 

4. It is advisable for each entry 
in the outline to be carried over into 
the body of the report in the form 
of a heading. And, certainly every 
heading in the report must be repre- 
sented by an entry in the table of 
contents. 

5. The table of contents should 
incorporate a listing of tables, 
figures, and other exhibits, or sepa- 
rate listings of these should appear 
on following pages if they are nu- 
merous enough to warrant it. 

It is hard to say how meticulously 
the reader of a report examines the 
table of contents. But you can be 
sure of one thing: if he does look 
carefully at it, an informative, clear, 
well-balanced, and complete reflec- 
tion of the structure of your presen- 
tation will help him grasp the con- 
tent of your report more easily and 
quickly. He will appreciate it. 


THE ABSTRACT OR SUMMARY 

Two types of abstracts are com- 
mon: 

1. The descriptive abstract such 
as those published in abstract jour- 
nals like Chemical Abstracts. 

2. Informative abstracts in which 
a digest version of the content of 
the report is presented, 

For the busy reader, the informa- 
tive abstract is preferable. From it 


he can quickly gain an understand- 
ing of the problem dealt with, the 
approach used in its solution, and 
the significant results. Many busi- 
ness executives say they like for the 
abstract to give them enough in- 
formation so they will not have to 
read the whole report to make in- 
telligent decisions about the work 
reported. This is particularly so 
when they are pressed for time. 

From the writer’s point of view, 
it is better to use the informative 
summary when there is even a re- 
mote chance that the principal read- 
ers may not find time for close study 
of the whole report. Not only will 
you thus be assured that your read- 
er gets the meat of your report, but 
there is also a strong probability 
that such an abstract will induce 
him to go into the details of your 
discussion. At least the probability 
is far stronger than if you provide 
only a cryptic descriptive abstract. 

One caution though: Don’t let the 
informative abstract get out of 
hand. Keep it as short and non- 
technical as you can. 


FUNCTIONS OF THE 
INTRODUCTION 
Conventional Introduction. The 
term “introduction” suggests that 
this part of a technical presentation 
is relatively unimportant (that it is 
merely that portion of discussion 
that leads the reader into the part 
that really counts, the discussion 
proper). It is nevertheless true that 
the introduction is critically im- 
portant, Some 20 years as a teacher 
of technical writing and 10 years as 
a technical editor have convinced 
me that the introduction is likely to 

be the weakest part. 

This weakness is particularly un- 
fortunate since it is here, in the in- 
troduction, that the writer has a 
chance (frequently his only chance ) 
to establish rapport with his reader. 
Here, he prepares the reader for an 
intelligent and understanding—-even 
sympathetic—reading of the main 
body of his discussion. All too often, 
though, the technical writer is guilty 
of producing a poorly written, in- 
adequate, and purely perfunctory 
introduction. This actually encour- 
ages the reader to lose interest and 
devote less attention to the heart of 
the matter than he should. He may 
even put the report aside without 
reading the part that really counts. 

Unlike the popular journalist, the 
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technical writer ordinarily does not 
need to begin his writing with a 
snappy lead designed to make the 
reader sit up and take notice. But 
he does need to let the reader know 
what the report is all about and 
what is going to be covered. Some- 
one is reported to have asked a suc- 
cessful colored preacher to account 
for his success. He replied, “Fust, ah 
tells °em what ah is gwineta tell ’em, 
then ah tells em, an’ then ah tells 
*em what I’se tole ’em.” He had the 
right idea: a clear introduction, a 
logically developed body, and an ap- 
propriate conclusion. 

With some reservations for special 
circumstances, the introduction to a 
technical report or memorandum 
should do the following: 

1. Explain the subject so that the 
reader will know what you are going 
to talk about. Although for some re- 
ports the title alone may adequately 
explain the subject, most reports 
require more. It may be necessary 
to define the subject. For some read- 
ers, it even be necessary to 
terms used in 
defining the subject. Sometimes it 
may also be desirable to give the 
reader some background informa- 
tion—theoretical, historical, or both. 

Sometimes it may be wise to point 
out the significance of the subject 
and its relation to other studies of 
the same problem or related prob- 
lems. Finally, it is not a bad idea to 
say something to arouse the read- 
er’s interest, although interest will 
usually be assured if the other func- 
tions of the introduction are taken 
care of. The technical writer should 
not, however, feel that it is beneath 
his dignity to arouse reader interest. 

2. State clearly and explicitly 
what the purpose of the report is. A 
statement of purpose may be com- 
bined with a statement explaining 
the subject, but the two are not 
identical. Suppose a writer were 
writing about “aphasia,” (loss of 
speech through brain injury) a topic 
that would certainly require ex- 
planation for many readers. The 
writer’s purpose in treating the topic 
might be to explain in detail how 
aphasia is treated in service hos- 
pitals in the United States. 

3. Explain the scope of the treat- 
ment of the subject. If an investiga- 
tion being reported on has been 
intentionally limited to certain 
phases, the reader will want to know 
what the limitations are. If the 


may 


define some of the 


scope of a study has been limited 
because of the pressure of time or 
inaccessibility of data, or for any 
other reason, the reader has a right 
to know of this too. 

A clear statement of the scope 
and limitations of a study helps give 
the reader some idea of the degree 
of validity of the results presented. 
Such a statement also protects the 
writer: the reader will then expect 
neither more nor less than he finds. 
(He could, of course, question the 
investigator’s judgment in making 
certain limitations. ) 

4. Give the reader a brief but 
adequate account of significant re- 
sults, findings, decisions, etc. Once 
a reader understands what a report 
is about, he is impatient to know 
what was found out. He may be 
willing to read the detailed state- 
ment of results and _ conclusions 
later on, but right at the outset he 
would like a general statement of 
findings. Such a statement may, in 
fact, lead him on to careful study 
of the entire report. 

5. Tell the reader what the plan 
of development of the rest of the re- 
port is. In other words, what do the 
remaining sections of the report deal 
with? This statement of plan cus- 
tomarily comes at the end of the 
introduction and thus serves as a 
transition to the first section of the 
body of the report. 

All of the five functions of an in- 
troduction may not be needed in 
every presentation. Decide on what 
to include by asking yourself: What 
does the reader already know about 
the subject? What does he need to 
be told now so that he can more 
readily understand (and appreciate ) 
the rest of the report? What will the 
reader want to know about the sub- 
ject? Why will the reader read this 
report? 


Unconventional Introductions. 
The questions in the preceding para- 
graph suggest the importance of 
analyzing your reader before draft- 
ing the introductory section of your 
presentation, The over-riding im- 
portance of producing a _ reader- 
oriented introduction has led some 
writers to experiment with uncon- 
ventional approaches. 

One such approach is the use of 
a question-and-answer technique for 
the entire introductory section. In 
making use of this technique, the 
author abandons the convention of 
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topic headings and substitutes ques- 
tions in their place—questions which 
his analysis leads him to believe the 
reader will want answered. Let me 
tell you how this worked out in a 
specific instance—slightly edited for 
the sake of anonymity. 

An engineer for a company had 
conducted an investigation which 
led him to the conclusion that a 
new shake table was needed for the 
environmental testing group. The 
present one was not versatile enough 
for a comprehensive testing program 
for company products. The engi- 
neer’s problem as a writer was how 
to present his report and request for 
capital funds in such a way as to 
win approval from his chief—the 
general manager of the company. 

The problem was complicated by 
his realization that his chief would 
not grant approval for the expendi- 
ture of a sizable sum of money with- 
out taking a hard look at all perti- 
nent facts. He was shrewd enough 
to realize that the chief would want 
answers to a number of questions 
the moment the subject came up. 
So what he did was to anticipate the 
questions he believed his chief would 
ask. They ran something like this: 

Why do we need a shake 
table? 

How 


new 


much will it cost? 

How can we justify this expense? 

How soon will it pay for itself in 
increased efficiency, etc? 

Where will we find plant space 
for it? 

What will we do with our present 
shake table? 

How long will the proposed new 
equipment serve our needs? 

Each of these questions was then 
set up as an underscored heading, 
with a concise, factual answer fol- 
lowing. The whole series of ques- 
tions, together with the answers, 
comprised the entire introduction. 
The introduction was then followed 
by conventional report structure in 
which the investigation was fully 
reported. 

Such an unconventional approach 
would not work for every presenta- 
tion, of course, but it worked well 
in this particular case. In fact, I 
heard about it from the plant man- 
ager who told me, with a twinkle in 
his eye, that the author was a pretty 
shrewd character to figure out al- 
most exactly what questions he 
would be sure to ask. 

Not only did this particular type 
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of introduction serve to attract the 
interest of its reader, but it permitted 
the writer to incorporate all the es- 
sential facts needed for a manage- 
ment decision (assuming, naturally, 
that these facts were backed up by 
adequate investigation). Although 
the whole report was between 50 
and 75 pages long, the introduction 
took only three. 

As the plant manager put it to 
me, what he appreciated was the 
fact that the writer had done a lot 
of work for him. He had extracted, 
in effect, the essentials from the en- 
tire report, put them together at the 
beginning in an easy-to-digest form, 
and thus saved the manager a great 
deal of time. You can be sure of one 
thing: if you lessen the amount of 
effort your reader has to exert to get 
the meat of your communications, 
he will appreciate it. 

This case study serves to point up 
an important fact. It is not necessary 
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to fall into the habit of using a 
stereotyped, conventional pattern of 
organization for the introduction 
every time a report is written. 

All too often, report writers write 
every introduction just like the last 
one. They do so not because they 
have decided the pattern is univer- 
sally applicable, but because the pat- 
tern has been firmly set and it 
doesn’t occur to them to change it. 
Study your reader and use the ap- 
proach that will work with him. 


FORMS OTHER THAN REPORTS 

Although the remarks made in 
this article have been directed pri- 
marily to the formal technical report, 
they are applicable, with some reser- 
vations, to a number of other tech- 
nical writing forms. 

For example, most of the prefa- 
tory parts discussed are contained in 
technical proposals, handbooks and 
instruction manuals, bulletins, pro- 
motional booklets, and even in some 
specifications and brochures. They 
are not likely to be found in in- 
formal reports, technical memo- 
randa, or professional society papers. 
For these latter, the title and the 
introduction will have to do the 
work of attracting reader interest. 
Most of what has been said about 
introductions is fairly applicable to 
the formal technical paper and the 
memorandum. 

The technical proposal, as an in- 
strument for obtaining new business, 
may present the writer with special 
problems. It is distinguished from 
other forms of technical presentation 
by the fact that it must contain a 
certain element of sales appeal. It is, 
obviously, a highly competitive docu- 
ment, usually coming to its readers 
along with a number of other pro- 
posals on the same work. 

The fact that it is a highly com- 
petitive document has led some writ- 
ers to experiment with its prefatory 
pages. One such experiment is worth 
mentioning here. It is the use of a 
special page entitled “Special Fea- 
tures of Proposal” or “Highlights of 
the Program.” On this page is prom- 
inently displayed those selling points 
of the proposed design, plan, or pro- 
gram which the authors feel will 
give it a competitive advantage. 

In many ways, this special feature 
page performs the functions of a 


foreword or letter of transmittal, but 
in a less formal fashion. The object 
of this special page is obvious: to 
catch, partly by display techniques, 
the attention of the proposal evalu- 
ators and convince them that the 
proposal proper is worth their care- 
ful study. 


SOME FINAL POINTERS 

An inquiry sent recently to some 
300 American industries revealed 
that the three most common faults 
in the technical writing done in 
those companies are lack of clarity, 
poor organization, and wordiness. 
Ninety-one percent of the companies 
responding complained of the first 
named fault, 81 percent of the sec- 
ond, and 75 of the third. 

Careful attention to the prefatory 
parts of the formal report will not 
eliminate these complaints, of course, 
but it will do much to lessen their 
number— particularly the complaint 
about lack of clarity. There can be 
no doubt that clear titles, thought- 
fully composed forewords or letters 
of transmittal, informatively phrased 
topics in tables of content, clearly 
written abstracts, and reader-orient- 
ed introductions can do much to 
increase the likelihood that the read- 
er will read a report and be able to 
understand it. 

The strategy of effective reporting 
demands, in short, that the writer 
must have a complete grasp of his 
subject matter. He needs a clear 
concept of the role his presentation 
is supposed to play for his reader 
before he can effectively design the 
prefatory parts. He must size up his 
reader as completely as circum- 
stances will allow. 

@ What are his needs? 

® What are his interests? 

© What use will he put the report 
to? 

@ What are his preconceptions? 

® What are his prejudices? 

© How much does he know of the 
problem dealt with in the report? 

Answers to all of these questions, 
and others, are necessary if the 
writer is to make the most of his 
opportunities in making a technical 
presentation. Carrying out such a 
reader analysis and converting the 
results into effective strategy takes 
time and effort, it’s true, but it pays 
off. It pays off in two ways: in self- 
satisfaction and in the increased re- 
spect and professional esteem from 
readers. 
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YOU Be the Editor 


Poor sentence structure results in a dull, lifeless report. By fol- 
lowing the simple rules in this article, you can add clarity to 
your writing that will win your reader’s interest and compre- 
hension 


Charles H. Vervalin 
Petroleum Refiner Staff 


YOUR REPORT can be used by 
its reader like a precision instrument 
when organized according to rules 
of unity, coherence and emphasis. 
The aspects of writing called “style” 
help us penetrate the fine points of 
this “instrument’’—into the structure 
of sentences that form paragraphs, 
and into the selection of words that 
form sentences. 

You have already learned in “Put 
Life In Your Report Writing,” page 
129, how to transfer an idea easily, 
clearly, and economically in your 
writing. You have also learned how 
to organize ideas and eliminate jar- 
gon. Now you are ready to be your 
own editor—to purge yourself of ex- 
cess verbiage and unmeaningful 
qualifying words. Here’s how. 


USE “ACTION” VERBS 

By replacing sluggish, anemic verbs 
with “action” verbs, you decrease 
wordiness and increase word power. 
The powerful verb adds clearness 
and forcefulness to your writing. 
Let’s look at some examples of how 
this works—then you can try your 
new “verbal wings” by editing the 
sentences in Table 1. 

Overuse of Verb ‘to be.’ Drab, 
lifeless writing often has its roots in 


overuse of the verb “to be.”’ For ex- 
ample, if a form of the verb “to be” 
is the only verb, a sentence can’t 
“sparkle.” Being, by definition, sug- 
gests inactivity—nor is to be an “‘ac- 
tion” verb. So, if it is the only verb 
present, another word—a _ noun- 
must promote the verb idea. In a 
sentence that reads: 


Initiation of the charge was accom- 
plished in several ways. 

The noun initiation carries the verb 

idea. Rephrased to let a verb act 

like a verb it becomes: 


The charge was initiated in several 
ways. 

Overuse of a verb “to be” can be 
avoided by the following four 
methods. 

® Change noun to verb. In the 
following sentences a noun, failure, 
was Changed to a verb, failed. Wrong. 
The experiment was a complete fail- 
ure. Right. The experiment failed 
completely. The corrected version is 
more effective and four words 
shorter. 

©@ Change predicate adjective to 
simple adjective. Here, a compound 
sentence becomes a simple, clear, 
direct sentence when a simple ad- 
jective is formed from a predicate 


December, 1960—PETROLEUM REFINER 


adjective. Wrong. The experiment 
was tedious and involved complex 
data. Right. The tedious experiment 
involved complex data. 

®@ Change clause to adjective. The 
following sentence is shortened and 
enlivened by substituting an adjec- 
tive for a sluggish clause. Wrong. 
The experiment, which was tedious, 
involved complex data. Right. The 
tedious experiment involved com- 
plex data. 

@ Change dependent clause to 
adjectival phrase. In. the following 
sentence, removal of the unnecessary 
“who were” makes an adjectival 
phrase from a dependent clause. 
Wrong. All engineers who were 
present agreed. Right. All engineers 
present agreed. In this sentence a 
simple omission of two useless words 
has increased emphasis without los- 
ing meaning. 

Watch out for sentences beginning 
with there is, there were, there was, 
etc. Drop these dead words and add 
life and force to your sentence. 
Wrong. There was a feeling by the 
staff that . . . Right. The staff felt 
that... 


WATCH FOR VERB ‘TO HAVE’ 


Be careful of overusing the verb 
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TABLE 1 


YOU be the editor. Using the principles you have learned edit and/or reconstruct these wordy sentences. 
suggested answers on page 232. 


1. The low yields, which are attributed to by-product formation, preclude 
commercialization. 
There is a difference in surface tensions between the compounds. 
There is no catalyst removal problem. 
There are no issued or pending patents covering this compound. 


This demonstrated that there is a correlation between temperature and reaction 


> 
rate. 


Yet, another phase that is overworked is... 


At 500 C, there was a perceptible reaction. 

Precipitation is the result of insolubility of ... 

Resin which is cured at a high temperature hardens irreversibly. 

The most complete data on the influence of temperature are those of Jones 
and Smith. 

Extent of the reaction is dependent on temperature and concentration. 
Indications from these experiments are that... 

Adsorption of dodecyl isocynate was greater at pH 6 than at pH ll. 

The primary role of the silica is to provide a support for the V.0;. 

The data on dimethylamine production, which are presented in Table II, 
suggest... 

A summary of the data are given in Table II. 

Measurements of the solubility of sodium chloride were made as a function 
of temperature. 

Cooling of air for the laboratories is accomplished by... 

The report put stress on long-term prospects of the company. 

Measurement of pipe diameter indicated no diminsional change had occurred 
during the last test. 

Precipitation of the polymer was effected by adding methanol to the benzene 
solution. 

Preparation of development quantities was conducted in the pilot plant. 

A careful check of these safety precautions must be carried out. 

Lives of the passengers were thrown into jeopardy by this one act. 

A comparison of the ARD patterns was made. 


When the compound was exposed to air, gradual fading occurred. 
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“to have.” Having, like being, im- 
plies a condition or state. It is dead 

lacks action, Because action adds 
life to our sentences. we must avoid 
the dull have, has or had. Here’s an 
example. Wrong. The vessel does not 
have an adequate pressure rating. 
Right. The vessel’s pressure rating 
is inadequate. Wrong. Wordiness 
does not have a stimulating effect 
on the reader. Right. Wordiness does 
not stimulate the reader. Notice how 
much more forceful the two cor- 
rected sentences are. Let’s look at 
one more. Wrong. The new unit, 
which has a rating of 2,500 bpd, is 
inadequate. Right. The 2,500-bpd 


unit is inadequate. The same meth- 
ods applying to the verb “to be” 
apply also to the verb “to have.” 


ACTIVE FINITE VERBS CARRY 
THE VERB IDEA 

Active finite verbs can be used to 
carry the verb idea. Finite verbs de- 
scribe a particular action—contrib- 
uté actively to the meaning. On the 
other hand, stay away from non- 
specific verbs thai only explain the 
action described or suggested by the 
noun. Here’s an example. Wrong. 
The new chemicals are subject to 
rapid deterioriation. Right. The new 
chemicals deteriorate rapidly. In the 


TABLE 2 


uncorrected sentence, the noun de- 
terioration carries the verb idea. Isn’t 
the revised version easier to read? 
Following is a list of non-specific 

verbs you should avoid. You will 
have to be on the lookout for these 
and many others. 

Provide 

Effect 

Give 

Conduct 

Make 

Take 


Carry out 
Cause 
Accomplish 
Occur 
Obtain 
Achieve 
Conclude 

Here are some examples of the 
non-specific verb and how to avoid 


YOU be the editor. First look over the list of typical vague, inexplicit modifiers—then edit the sentences. Cut out 
all unnecessary modifiers. See suggested answers on page 234. 


trained specialist 

desired objective 

first discovered 

rather fundamental 
carefully planned program 


great tragedy 
serious danger 


real meaning 
very real pleasure 
exact details 


kind permission 
active participation 
this particular way 
freely donated 
acute crisis 


Operators were trained in the proper use of safety equipment. 


The individual supervisor is responsible for safe operation. 


A company's future growth and prosperity will depend on research. 


Use of computers should effectively speed up many projects. 


We were generally successful in accomplishing our desired objectives. 


It would be a definite advantage if a committee of expert analysers were 


to meet at relatively frequent intervals to discuss the problems thoroughly. 


The gross national product can be predicted in advance by trained economists 
from various business indexes. 


The azide has a nitrogen release temperature of 80. 


It is recognized that a meeting with you will be needed for the purpose 


of discussing the program. 


Reports were received from other laboratories to the effect that the 


method was satisfactory. 

In Article 1, the activities that are carried out by our Division 

are outlined. 
12. The influence of alkylinity is larger in magnitude above 100. 
13. Excessive rainfall has resulted in delaying the strawberry season by a month. 
14. Residual alkali can be nearly completely eliminated by a final acid wash. 


15. If the decision to carry out the plan is made, you will then be notified. 
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EFFECTIVE TECHNICAL REPORTING 


You Be the Editor 


it. Wrong. A summary of these data 
is gwen in the book. Right. The 
book summarizes these data. Wrong. 
Initiation of the process was accom- 
plished without incident. Right. The 
process was initiated without inci- 
dent. Wrong. Preparation of the 
paper was carried out in the Design 
Department. Right. The paper was 
prepared in the Design Department. 


USE ACTIVE-VOICE VERBS 

Verbs are either active, as where 
someone does something, or passive, 
as where something is done by some- 
one. Active verbs are, as their name 
implies, more dynamic—more pow- 
erful. In technical writing especially, 
the idea is to keep information as 
objective as possible. Often, the re- 
sult is stilted sentences. 

Actually, the active and passive 
voices are equally objective. Neither 
has anything to do with objective 
sense, However, by using the active 
voice, we are more likely to avoid 
abstract nouns and participles. Let’s 
look at an example. Wrong. As a re- 
sult of additional work by the Design 
Department, the results have been 
confirmed. Right. Additional work 
by the Design Department confirmed 
the results. By using the active verb 
in the corrected sentence, the con- 
flict between “as a result” and “re- 
sults” is eliminated. We eliminate 
redundancy. Also, the corrected ver- 
sion is five words shorter. 

Involved, sluggish sentences are 
easier to avoid when we write our 
sentences to say that “somebody does 
something.” Let’s look at one more 
example to illustrate this point. 
Wrong. The evaluation to be made 
on the project will give rise to some 
criticism. Right. The project evalu- 
ation will cause some criticism. The 
contains 14 


uncorrected sentence 


words—-the corrected one 7, 

So, by a little thoughtful sentence 
structure you cut verbiage in half— 
double impact. When the passive 
voice is used sparingly it becomes a 
technique for emphasis. When over- 
used, it is device for writing one in- 
effective sentence after another. Now 
test yourself by editing the sentences 


in Table 1. 
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AVOID UNMEANINGFUL 
QUALIFYING WORDS 

Technical writing is precision 
writing. As such, it should contain 
carefully chosen adjectives and ad- 
verbs that modify, that limit, nouns 
and verbs. Properly used adverbs 
and adjectives clarify points in your 
sentences by defining limits. When 
used incorrectly, they confuse the 
reader and weaken the sentence. 

Adverbs and adjectives used im- 
properly are vague, general words 
that add nothing to the meaning. 
Sometimes writers try to modify 
words that cannot be modified. Here 
too the adjective and adverb is im- 
properly used. Careful location of 
selected modifiers is an effective 
means of controlling emphasis, It is 
an essential means of achieving 
clarity. 


Avoid abstract adverbs, adjectives. 
The use of adjectives and adverbs 
that are abstract, vague, and nebu- 
lous, leads to sentences that cloud 
and confuse the issue. You should 
avoid at all costs these abstractions 
—words that may be interpreted 
differently by different readers. Ex- 
amples: 

1. The catalyst concentration vs. 
molecular weight curve was satts- 
factory. (Satisfactory to whom? To 
the evaluator who is interested in a 
straight-line relationship? To the 
chemist who wants to control molec- 
ular weight? To the catalyst manu- 
facturer who wants to sell more 
catalyst? ) 

2. Record all pertinent data. (As- 
suming that this statement is from 
operating instructions, the operator 
is asked to decide which data are 
pertinent. He may not know. ) 

3. When the mixture is sufficiently 
cool, add the third reagent, (How 
cool is sufficiently? Cooler than re- 
flux? Warmer than ice? The writer 
knew what he meant but did not 
confide in the reader.) 

Do not modify words that need 
not be modified. Finite words cannot 
be modified beyond their definable 
limits. Yet, chiefly from habit, we 
try to qualify such words. The result 
is wasted modifiers, loss of momen- 
tum in the sentence, and increased 
verbiage. Example: 


1. The unproved assumptions 
must be explained. (But can we 
prove assumptions? Unproved, as 
used here is only a diluent. Its omis- 
sion strengthens the sentence, A bet- 
ter sentence: The assumptions must 
be explained. ) 

One test of a modifier is to ask 
“Would a modifier of the opposite 
meaning ever be used with this noun 
or verb?” Now YOU be the editor 
by using your new knowledge to edit 
the sentences in Table 2. 


A WORD ABOUT PUNCTUATION 

Though punctuation is a mechan- 
ical part of style, it doesn’t work 
automatically. To clarify word rela- 
tions, the writer selects punctuation 
just as he does the right adjective or 
noun. Punctuation fits into the tones 
and gestures of speech—and so it is 
with writing. Correctly used, punc- 
tuation can be a tool for putting 
clarity and precision into your 
writing. 

Basically, punctuation marks are 
used to separate the parts of thought 
in a sentence. For example, a comma 
shows a slight separation, a semi- 
colon a stronger one, and a colon a 
still stronger one. Finally, the period 
is for a complete separation. 
Thoughts separated by punctuation 
are either parallel, subordinate or 
parenthetical. Let’s take a look at 
the ways these three rules apply. 


Separating parallel elements. Paral- 
lel elements separated by punctua- 
tion are phrases or words in a series, 
and coordinate clauses. When three 
or more words or phrases are par- 
allel sentence elements, they com- 
prise a series: 

The unusual operation involved 
engineering skill, nerve, and careful 
evaluation. 

Two parallel sentence elements do 
not comprise a series, but must be 
separated to avoid confusion: 

The process involved several un- 
usual, broad applications. 


Separating subordinate elements. 
Subordinate elements separated by 
punctuation are long clauses and 
phrases preceding or following a 
main clause: 

If the object stays in orbit long 
enough, we can get all necessary 
data. 

If the subordinate element is short 
or the relationship close, punctua- 
tion will merely get in the reader’s 
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way. There is no rule to determine 
when the phrase is long enough and 
the relationship loose enough to re- 
quire a comma. Generally, a sub- 
ordinate element following the main 
clause will have a closer relationship 
than a subordinate element that pre- 
cedes: 

The chemical reaction that takes 
place is usually delayed when af- 
fected by heat and other factors. 

Reversing these 
that the meaning 
without a comma: 

When affected by heat and other 
factors, the chemical reaction that 
takes place is usually delayed. 


clauses, we see 
is not as clear 


Separating parenthetical elements. 
Phrases, clauses and words that are 
inserted (interrupting the sentence 
movement) or which modify the 
sentence, are parenthetical. Commas 
are used when the separation of 
thought is not sharp: 

The 


in use. 


unit, though obsolete, was 
Also, the same crew was operat- 
ing tt. 

Dashes and parentheses are used 
for sharper degrees of separation. 


HOW TO HANDLE TABLES 

Monsanto Chemical Co.’s Re- 
search and Engineering Department 
has recommended the following 
methods of designing tables. It would 
be difficult to find better ones. 

“Good tables are more than a 
means of setting down data con- 
cisely. Good tables classify and ar- 
range the data to facilitate the com- 
parison the reader should make. If 
the tabulation, the variables, the 
trends, the differences, do not stand 
out like beacons, the writer has 
missed his opportunity to express sig- 
nificant information clearly, directly 
and emphatically. 

Three generalizations on table de- 
sign can be made. First, chronolog- 
ical order (in which each successive 
experiment or run is tabulated) may 
be satisfactory for “record” or “mas- 
ter” tables. Seldom, if ever, does 
such a tabulation bring out the rela- 
tionships to be emphasized. 

Second, authors almost always 
crowd too much data into a given 
table. The reader is overwhelmed by 
sheer bulk. To avoid this, several 
tables can be used to illustrate the 
different points, rather than compil- 
ing all the data in one table. 


Third, the author can, by proper 
design, group the data so that those 
tests or runs in which certain factors 
were kept constant are separated 
from those tests or runs in which 
these same factors were varied. This 
is best done by liberal use of cross 
headings.” 

A checklist on table design, com- 
piled by Ethaline Cortelyou of Ar- 
mour Research Foundation [jJ. 
Chem. Educ. 31, 590 (1954) ] is re- 
produced below. 


1. As a rule of thumb, if four or 
more items of data are reported, 
they might well be tabulated. 

2. Every table should have a num- 
ber and a title. The title should be 
brief, but should clearly identify the 
information contained in the table. 
The title should, in fact, be so in- 
formative that explanation of what 
is to be found in the table should 
not be necessary in the text. This, of 
course, does not preclude the need 
to interpret the data in the text. 

3. Even qualitative comparisons 
and contrasts are more easily under- 
stood if tabulated. (Note: Not all 
data are numerical.) 

4. Columns and rows must have 
identifying headings. 

5. Units of measurement must be 
given, Usually the column or row 
headings are the logical locations for 
units. 

6. The same unit of measurement 
should be used for comparable prop- 
erties or dimensions (e.g., don’t re- 
port starting materials in moles and 
product in grams 

7. The units of measurements in 
a given table should ideally be of the 
same system, such as metric or Eng- 
lish (e.g., don’t report starting ma- 
terials in pounds and products in 
kilos 

8. If in a given table, the same 
item is repeated several times, the 
table might profitably be revised to 
eliminate this repetition, and thus 
place emphasis on important simi- 
larities. This can be done by group- 
ing those runs (or samples) that 
have some common denominator. 

For example, if several runs are 
made at 5,000 psi, this could be 
shown by a footnote to those runs; 
by a cross-heading above those runs; 
or by specifying 5,000 psi under the 
pressure column for the first run, it 
being implied that, unless otherwise 
stated, succeeding runs were made 
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at this pressure. If all runs are made 
under identical conditions, the con- 
ditions can be listed in a sub-title 
for the table. 

The beauty of tabulated data is 
simplicity of presentation, Unneces- 
sary repetition destroys the sim- 
plicity. 

9. If possible, a table should be so 
designed that, when typed, it can be 
placed to read across (like the text) 
on an 8.5 x 11 inch page. 

10. Often summary tables, con- 
taining data abstracted from the rec- 
ord or “master”? tables, should be 
inserted at the point in the text 
where the data are discussed. When 
this is done, the supporting or rec- 
ord tables are placed in the appen- 
dix. Tables should be numbered 
consecutively, those in the appendix 
being the last in the sequence. 

Now you have them—the simple, 
basic rules of style that will improve 
your report writing ability a hun- 
dredfold. Get in the habit of reflect- 
ing on these points before you write 
your next report. Your reader will 
be glad that you did. ## 
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How to Sell Your Ideas Orally 


The future acceptance of your pet research project or engi- 
neering job may depend on how clearly and thoroughly you 
explain it to the boss. Here’s what you need to make your oral 
reports a roaring success 


Dr. Roswell Atwood 


Harvard University 
Cambridge, Mass. 


TO CLEAR THE air for prepara- 
tion of a top-notch oral report, we 
must first understand what it is. 
Basically, it is a verbal statement of 
fact from one who has detailed 
knowledge of a matter, but not the 
responsibility for decision, to one who 
has the responsibility for decision but 
who lacks detailed knowledge. When 
we consider the oral report, we con- 


fine our thinking to the transfer of 
the statement of fact by talking. 


Kinds of Oral Reports. There are 
two kinds of oral reports. One is the 
regular type and the other the special 
type. Regular reports keep super- 
visors informed of progress on mat- 
ters they have assigned to others. 
Such communications are brief and 
informal. The informality tends to 
prevent realization of their impor- 
tance, as, indeed, is true of other 
types of informal talking. 


The first requirement of a report, 
regardless of its type or purpose, is 
orderliness. Ideas must be in natural 
sequence—that is, one thought must 
lead coherently to the next. In most 
regular reports there is a similar con- 
tent, brief mention being made of 
those things that are going well and 
more detailed reference being given 
to the troubled areas. 


Parts to the Oral Report. There 
are five parts to the well-ordered oral 
report, whether regular or special. 


Before we can learn to lead, we must learn to follow. This same reasoning 
applies to giving an oral report. Before we can learn to speak, we must 
learn to listen. We must project our thoughts before we speak—organize 
them before they become words. By doing this, we listen to what we say 
before we say it. This simple mental discipline can prevent a semantic 
barrier between speaker and listener. 
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CONTENTS OF 
THE EFFECTIVE ORAL REPORT 


Clear organization is a must. To achieve it: 
© Don’t have too many points. Whenever possible hold 
your ideas to only the principal al grouping re- 
facts under these leaders 
© Clarify the logical relation between your main points. 
Keep going in the same direction without jumping 
back and forth from one point to another. 
@ Make your transitions clear. As you move from point 
to_point, let your listener know about it. You may 
ven want to enumerate your points-—first, second, 
third, etc. 


Use concrete data—aAvoid the abstrect 

© For clear structure, your report must have meat— 
but use care in planning an interesting as well as in- 
formative presentation. 

®@ Don’t sacrifice clarity for accuracy of detail. Most 
rules have exceptions, but don’t discuss these with 
too much detail. 

@ Present statistics in round numbers when possible. 
But if absolute accuracy is needed, use charts, slides, 


These are: 
@ Preliminary 
© Statement of Fact 
Induction from the Fact 
Subsidiary Remarks 
@ Conclusion 


These five parts are essential to 
orderly presentation and have been 
so regarded for many centuries. The 
preliminary is the opening statement. 
The necessity for the report, or its 
significance, or its relation to what 
has previously been done or said, i 
stated here. The length of this part 
of the report depends on the situa- 
tion, ranging from the very brief to 
one which is comprehensive and ex- 
tended. 

In any event, say what is necessary 
in order to establish relationships. 
The statement of fact contains the 
basic material of the report. It is the 
longest part, so it must be complete 
without being verbose. Such detail as 
is required is included. The listener 


handouts, etc. Don’t 
with them. 


clutter your oral presentation 


© Points are often better seen than heard, so don’t spare 
the charts, graphs and printed material to supplement 
your talk. If this is impossible, use a small blackboard 


or flannelboard. 


Connect the known with the unknown 

©@ People learn new things by associating them with 
what they already know. So, compare the data you 
are conveying to things in your listener’s background, 
job and experience that will help him see your point. 


may not want to know every fact in 
detail, therefore your approach will 
be in accordance with his desires as 
you know them to be. 

Up to this time the report has 
been factual only. Induction from the 
facts given is the next step. This is 
the logical inference that may be 
drawn from the facts. Care must be 
taken that there is an obvious rela- 
tion between the facts as given and 
the inference reached. It is in this 
part of the report that many people 
fail. They do not show the logical 
relationship with what has been 
stated as factual. It is vital to success 
in this type of talking that you think 
of your report, as much as you can, 
from the point of view of the listener. 

Subsidiary remarks provide a fur- 
ther opportunity to relate the facts 
and the induction, This is often ef- 
fectively done by using visual aids. 

The conclusion is the summary of 
the report. A common fault in re- 
ports is to state a series of facts and 
then present conclusions which have 
no apparent relation, or very little 
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relation, to those facts. This is espe- 
cially a failing in regular oral reports. 
In such a procedure, the listener 
must ask several questions in order 
to get the needed information. This 
could easily cause the supervisor to 
doubt the ability of the man report- 
ing. 

Regular reports offer opportunity 
for demonstrating the detailed know]- 
edge of what is being done, the abil- 
ity to think clearly and concisely and 
the quality of brevity. 


Know Your Listener. The ability to 
report effectively doesn’t just hap- 
pen, nor does it occur as a result of 
concentrating on reports. Talking 
with others is the result of mental 
attitude toward what takes place 
under any talking situation. It is es- 
sential that we think about what we 
Say as we say it. 

Listening to oneself is as vital as 
listening to others. We must think 
about those who are listening to us, 
especially considering whether the 
words we use will have a similar 
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EFFECTIVE TECHNICAL REPORTING 
How to Sell Your Ideas Orally 


meaning for him as they do for us. 
When the subject of the report is 
technical, such concern is extremely 
important. 

The regular report is usually ex- 
pressed in conversational terms. The 
main difficulty is to emphasize the 
important items without combining 
matters that should be kept apart. 
This distinguishes oral reports from 
conversation, although the general 
approach is the same as far as for- 
mality is concerned. 

It is easy to talk too much. Con- 
densation is required in any report, 
and selection is one of the most 
troublesome aspects of such talking. 
Your selection should be based on the 
amount of detailed knowledge that 
your listener has and the significance 
of each item to an understanding of 
the whole situation. Anything which 
does not contribute to these two 
points should be omitted. 


The Special Report. As more re- 
sponsibility is reached, there are 
more special reports to be made. 
Such reports concern investigating 
ideas and plans and describing results 
of research. These are more formal 
in structure than the regular reports. 
They are more carefully planned, 
visual aids usually being employed, 
and rehearsal frequently is necessary. 
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A special report requires full notes, 
in considerable detail, but not the 
reading of these notes verbatim. Ac- 
curacy in factual statement calls for 
care and deliberation. For this reason 
the special report takes time in prep- 
aration. 


Visual Aids. Authorities agree that 
the special report should be assisted 
by visual aids. This is true because 
people understand more readily and 
retain longer what they see than 
what they hear. The combination of 
hearing and seeing is the ideal for 
both understanding and retention, 
provided that the taiker plans care- 
fully and delivers well. Planning the 
visual aids includes careful selection, 
making sure that whatever is used is 
large enough. Restrict the number of 
such aids so they do not become 
cumbersome. More reports have been 
ruined by too many visual aids than 
from any other cause. 


If charts are to be used, the com- 
bination of color becomes important. 
For best visibility most people prefer 
black lettering on a white back- 
ground. Dark green lettering might 
also be used. Avoid such combina- 
tions as light red on a green back- 
ground, Have the letters or figures 
large enough to be easily seen. Many 
times the omission of this precaution 
has meant failure of the listeners in 
a group to follow the report. Often 
the ineffective chart results in addi- 
tional questions and some confusion. 
Thus, it may detract rather than add 
to your presentation. 


Slides may be used to supplement 
the spoken word. Their advantage is 
that they can be projected in suffi- 
cient size to meet the needs of a 
large number of listeners. The same 
precaution should be observed as to 
lettering or figures being big enough 
to be seen. 


Handouts. If mimeographed or 
printed material is to be used, dis- 
tribute it at the time when it will 
be effective. This is when you want 
to direct attention to specific portions 
of the printed material. If listeners 
are given such material when they 
enter the room or when you begin 
your presentation, many of them will 


look through the various items, read- 
ing what most interests them. They 
will not hear what you say. 

By waiting for distribution until 
you can use the material as an aid, 
you will increase the effectiveness of 
delivery. The best time to hand out 
your mimeographed aid is during the 
fourth part of the report—subsidiary 
remarks. Of course, this cannot al- 
ways be done when the nature of the 
report requires an early visual sup- 
plement. 

The maximum understanding and 
retention occurs when people read 
the words while they hear them. The 
most significant points in the report 
can be indicated, then read while the 
listeners follow by reading as well as 
hearing. 

Again, be careful in the use of vis- 
ual aids. It is a temptation to employ 
too many of them, so that they lose 
much of their effectiveness. Assure 
yourself that the use of something for 
people to see will really promote 
understanding. If there is any ques- 
tion about such a device, don’t use it. 


Verbai Content. Most of a special 
report consists of the statement of 
facts. These must be presented ob- 
jectively, without personal opinion 
and feeling. State the facts as you 
find them to be, leaving out all your 
own opinions. Many managers be- 
come very suspicious of the report 
that is colored by feeling. They will 
sometimes decide contrary to what 
may be sound recommendation be- 
cause of the introduction of_ personal 
feeling in the report. 

A special report has conclusions, 
and these must be definite. Conclu- 
sions must be the logical result of the 
factual statements previously made. 
Present the findings explicitly, briefly 
and with a manner that suggests 
sound judgment. If your relationship 
is such with the man or group re- 
ceiving the report as to make it help- 
ful, your opinion can be added to the 
report as a separate item, clearly 
indicated. 

Skill in making reports is an asset 
to any engineer or supervisor. The 
same concern for the listener ought 
to mark all talking, without regard 
to the formality of the situation. We 
can only talk as well as our habits 
permit us to do and this should lead 
us to the resolve that we will really 
become aware of what we say and 
all the time 


_—_ 


how we say it 
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This new method 
condenses numerous 


unwieldy vapor 





equilibrium charts into 


three small ones. 





Accuracy by this method 





is better than some 





other well recognized 





methods 





Get Equilibrium Data This Easier Way 


R. R. Neyrey, Mobi! Oj! Company 


Beaumont, Texas 


THE NOMOGRAPHS presented here were devel- 
oped to meet the need for an accurate and quick method 
for obtaining equilibrium data. The method uses only 
two constants, a slope and an intercept, on a chart repre- 
senting equilibrium data for all components. 

The nomographs are applicable for olefin and paraffin 
hydrocarbons over a wide range of conditions. Accuracy 
of the data by this method is comparable to that of well 
recognized methods as shown in Table 1. 


A NOMOGRAPH FOR HYDROCARBON K-DATA 


Vapor-liquid equilibrium calculations are among those 
most frequently encountered by engineers. Millions of 
dollars are spent for the construction of units for which 
the design is based wholly or in part on these results. It 
is understandable then that there has been a strong and 
continuing interest in the data necessary to make these 
calculations. The nomograph presented in this article 
was developed to met the need for an accurate and 
quick method of obtaining these data. 


The equilibrium constant, K, is defined as the ratio 
of the molal concentration of the component. in the 
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vapor to that in the liquid at equilibrium. This ratio is 
dependent on the identity of the component, the tem- 
perature and pressure of the system, and the identity 
and concentration of other components in the mixture. 

It has been shown® ® * 1"! 1% 2% that the effect of 
the composition of the system on K can be correlated by 
means of the convergence pressure. This method is used 
in the nomograph presented here. Convergence pressure 


may be estimated by several methods. : 


A comparison of experimental equilibrium ratios with 
those obtained by the proposed nomograph is given in 
Table 2. The experimental data are the same as those 
used by Myers and Lenoir’® for comparison with their 
nomograph. For these data the proposed nomograph 
has an average arithmetic deviation of 7.8 percent. The 
comparison made earlier in Table 1 is based on accu- 
racies calculated for other methods using these same 
experimental data. 


EXAMPLE 
To predict K-values using this method, three steps are 
required : 
1. On Figure 1 determine K, from the system pres- 
sure and convergence pressure. This is the y-inter- 
cept to be used on Figure 3. 
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° 
x 


2.On the nomograph on Figure 2 determine the 

magnitude of , using the system pressure and con- 
vergence pressure grid at the right and the system 
temperature scale at the left. 

3. The system line is determined on Figure 3 by K, 
and , values as follows: Spot the points K, on the 
y axis and K,/10 at a point , divisions to the right 
of the y axis. A hair line through these points 
establishes the system line. The K-values of the 
individual components are then read as the inter- 
section of the “system line” with the component 
lines. 


4000 6000 10000 


400 600800 1000 2000 


Pressure, psia 


200 


° 
° 
S 
© 
S 


40 
FIGURE 1—The intercept, K,, for the correlating chart is independent of temperature. 


As an example of this procedure, determine K for 
methane, propane and hexane at 100° F and 300 psia 
when convergence pressure is 1,000 psia. 

© K, from Figure 1 is 11.9. 

® s from nomograph of Figure 2 is 2.5. 

® Using these data, the following K-values are ob- 

tained from Figure 3, 
Methane 8.2 
Propane 0.82 
Hexane 0.047 

As can be seen from this example, one of the major 
advantages of this method is that K-values for all com- 
Vol. 39, No. 12 
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FIGURE 2—The slope, s, for the correlating chart is related to three 
variables. 
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Get Equilibrium Data This Easier Way... 





TABLE 2—Comparison of Predicted and Experimental Equilibrium Ratios 


Conver- K by: 
gence = 
Press., Press., Compo- Nomo- Experi- 
Temperature, °F psia psia nent graph mental 


Conver- K by: 
gence " — 
Press., Press., Compo- Nomo- Experi- 
Temperature, °F psia psia nent graph mental 
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ponents at a given set of conditions may be obtained point as shown in Figure 4. Representing this paramete1 
from a single set of parameters. by the symbol n, 


BASIS FOR CORRELATION mee = hgh. 
The basis for the nomograph is a linear relation be- 
tween log K and the identity of the components. This is In the range of conditions investigated, n, for all com- 
done by use of a parameter related to the normal boiling ponents other than methane. is dependent only on the 
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FIGURE 4—The basis for the correlating chart is a linear relation between log K and the iden- 


tity of the components. 


identity of the compound. However, for methane at 
temperatures below 0° F, it was found that n increased 
as temperature decreased. This is considered in the nom- 
ograph by varying the n-value for methane in Figure 3 
with temperature when below 0° F. 

It was found that log K., the log K intercept, is in- 
dependent of temperature, and is related to the pressure 
It was 
also observed that log s is linearly related to the log of 
the absolute temperature and is related to the pressure 


and convergence pressure as shown in Figure 2 


and convergence pressure as shown in Figure 1. 
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Computer 


Cuts Tank 


Nozzle Design Cost 


A medium speed digital computer cut slide 
rule nozzle reinforcement design costs 


$12,000 to $1,500 and did the job in nine 


hours. 


Howard D. Nott, Dow Corning Corp. 
Midland, Mich. 


THE SLIDE RULE time is small to make calcula- 
tions for any one tank. But the need to make many 
calculations per year, including engineering time to 
re-interpret the Code, suggests the use of a computer 
to compile these data in handbook form. 

A digital computer used to make 
nozzle-reinforcement calculations for standard, internal 
pressure tanks and to tabulate the results in a conven- 
iently usable form. To do this, the design equations 
given in the ASME Code were combined and rear- 
ranged into more general equations that eliminate trial 
and error solutions. 


was extensive, 


Vessel Design. Anyone actively engaged in the design 
of pressure vessels, or the verification of other people’s 
designs, must make many tank nozzle, reinforcement 
calculations in the course of a year. The routine nature 
of the calculations and the fact that chemical companies 
generally use tanks of standard or nominal dimensions, 
led the author to use a digital computer to tabulate a 
large nuinber of Code calculations for pipe nozzles in 
nominal sizes of cylindrical shells and ASME heads. 
Tanks were considered in nominal diameters ranging 
fromi one to 10 feet and nominal wall thicknesses from 
3/16 to one inch. Pipe nozzles were considered in vari- 
ous schedule numbers for diameters ranging from two to 
20 inches. The result was a two hunderd page handbook 
of design information entirely compiled and arranged in 
a conveniently usable form by the computer. 
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The ASME Code, Section VIII, is one of the most 
widely used handbooks employed by designers of pres- 
sure vessels. Perhaps the most frequent calculations 
made, based on the Code are those pertaining to the 
reinforcement of nozzles in tanks subjected to internal 
pressure. 

In the chemical industry, simple storage tanks made 
from steel cylindrical shells and formed heads are quite 
common. Vessel design problems can be reduced essen- 
tially to finding the Maximum Allowable Working Pres- 
sure and Hydrostatic Test Pressure of a given tank. 
These pressures are of course affected by the presence 
of nozzles in the tank and so it is necessary to determine 
what these effects are, and if they can be economically 
overcome by reinforcing the nozzle. 


Why Use a Computer? The time required to make 
Code nozzle-reinforcement calculations for any one tank 
is small once there is a clear understanding of the pro- 
cedure. The need, however, of Engineering Departments 
and other design groups to perform a large number of 
these calculations in a year’s time, suggests the use of a 
digital computer. 
There are at least two other reasons that justify the 
use of a digital computer in this application: 
© The Code is meant to cover every case presented to 
it and in order to be such an all-encompassing 
document it takes on a very precise terminology 
that, at best, is difficult to read. Almost every time 
a designer uses this code, he must re-read and re- 
interpret parts of it. Multiplied by the many times 
this must be done in a year, it becomes apparent 
that perhaps more time is spent in inerpreting and 
keeping familiar with the Code than is actually 
spent in making calculations. 
The computer never makes a mistake! 
almost never! 


Well 


Computer Uses Different Approach. The nature of 
nozzle reinforcement calculations is such that there are 
many special cases. A man would instantly recognize 
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FIGURE 2—Corroded condition of nozzle shows required 
reinforcement, A,. 
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these and simplify his work, however, the computer 
must attack all problems using the same systematic and 
generalized approach, Such a generalized approach is 
presented in the following sections. The equations pre- 
sented without derivation can be found in the ASME 
Code.’ 


Generalized Approach. Figure | is a sectional view 
of a nozzle of outside diameter Dx and wall thickness 
ty in a cylindrical shell or ASME head of outside diam- 
eter Dg (Note: Dg is the skirt diameter when referring 
to ASME heads), and-wall thickness ts. With corrosion 
allowance subtracted, ts and ty becomes t’s and t’y re- 
spectively. Figure 2 shows the same nozzle in the “cor- 
roded condition” and with other terminology and di- 
mensions noted. 

In Figure 2, Ag is the required reinforcement for the 
nozzle to be rated at P, where P is the Maximum Allow- 
able Working Pressure of a seamless shell or head of 
thickness tys. Ag is given by: 


Aa, 2 (Dy — 2g) tin (1) 


For a cylindrical shell, tas, the required thickness of 
a seamless shell subjected to pressure P, is given by: 


trs — PD, 
Shel! L “28, + 0.8P 


For an ASME head, tps is given by: 


trs is PL 
Head 2Ss ~0.2P 


For a minimum ASME head; 
L= Dg (4) 


Substituting (4) into (3) and noting the similarity in 
(2) and (3), it is possible to write one expression for 
trs for both shell and heads: 


~ 
Shell or 


Head 


28, — bP 


where for shells, b = —0.8, 
and for heads, b = 0.2. 
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A. Shell controlling - - - t's = tes, Ai: — 0 


The thickness required by the nozzle for a Maximum 

Allowable Working Pressure of P is tpx, and is given by: 
PDy . 
tex = yea (6 
2Sy + .8P 

Limits of Reinforcement. All metal in excess of the 
thicknesses tgs and try that is contained within the 
limits of reinforcement, as defined by the Code, can 
be counted as reinforcing the nozzle. The limit in the 
shell, Ls, is given by the larger of: 


Ls, =" Dx 
Dy 


Ls. “ea Fw t's 


2t’x 


‘ (7a) 
where Ls is measured on both sides of the nozzle center 
line. In most common cases Ls, is the larger. 

Ly is given by the smaller of: 


(8) 
or Me ty + tr. (8a 


where Ly is measured from the wall of the tank as shown 
in Figure 2. (Note: For a generalized computer ap- 
proach, it becomes necessary to assign a value to tr, 
thickness of the reinforcing ring. Since it is not known in 
advance how thick the ring will be, the conservative 
thing to do is to call it zero. If this is done the quantity 
of reinforcement subsequently calculated may be slightly 
high in those cases where Lx, is not the smaller. ) 

Knowing trs and ty it is now possible to calculate 
the excess metal, A, and A., available for reinforcing 
the nozzle: 


A, — | 2Ls - ra 
A, = 


( Dy — 2t’x | (t’s — trs) (9 


2Ly (t's — tex) (10) 


In order for the nozzle to have a Maximum Allowable 
Working Pressure P, the Code requires that: 


A, +A, + R= Ar (11 


Substituting for Arg, A;, and A, from (1), (9) and 
(10) and rearranging and simplifying, equation (11 
becomes : 


, 


(ts —trs) (2L. — Dx + 2t'x) + 


2(t'x - tern) Ly +R trs (Dx 2t’» 


(lla 




















B. Nozzle controlling - - - t's 


FIGURE 3—Special cases of reinforced nozzles. 
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est Maximum Allowable Working 
Pressure at which the tank can be 
rated. If the shell or head is con- 
trolling (Figure 3a), Ps is given by: 


00104.4 
00139.4 


00208.4 
00242.4 
00277.4 
00312.4 - 
00346.4 7 


00415.4 
00450.4 
00484.4 
00519.4 b = 
00553.4 


2SsEst’s 


SD echectentinniatieenets { 3 ) 
aD, + bt’s ; 


Where for shells: a= 1.0, 
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FIGURE 4—Computer results form handbook on nozzle design. 


Equation (lla) is a generalized nozzle-reinforcement 
design equation derived from the Code. It can be used 
to calculate two items commonly of interest: 


® The Maximum Allowable Working Pressure of the 
nozzle if no added reinforcement is provided, i.e., 
R O. 
The quantity of added reinforcement required if 
the nozzle is to be rated at some known working 
pressure P, In general, the P of interest will be the 
working pressure of the shell or head itself (see 
Figure 3a), “however, cases arise where the nozzle 
may be the controlling factor, i.e, there will be ex- 
metal available in the shell but not in the 
nozzle (See Figure 3b). An economical design will 
usually prohibit the latter. 


cess 


Case 1. Calculate R for a known P. Solving (11a) for 
R, simplifying and rearranging yields the result: 
R = Atrs + Btgxy —C 12 
2Ls 
B= 2L,y 
C= 2t’x(Ly 4 


Note that the constants A, B and C depend only on 
the physical dimensions of the nozzle and shell or head. 
The P for which it is desired to calculate R is the high- 


where: A 


t’s ks t’s (2Ls - Dy 
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00262.0 
00283.0 
00303.0 


and for ASME heads: a = 


00104.4 
00139.4 
0017" ° a R 5 
Ps is the Maximum Allowable Work- 


ing Pressure that the shell or head 
itself would have if no nozzles were 
present, and takes into account any 
welded points. (Heads are usually 
i.e., E = 1.0, but longi- 
tudinal joints in cylindrical shells 
have a lower welded-joint effi- 
ciency. 


-ue4 
00484.4 
00519.4 
00553.4 


seamless, 

00091.4 
00121.4 
00152.4 
00182.4 
Velde If the nozzle is controlling (Figure 
3b) the highest Maximum Allowable 

Working Pressure will be that of the 


nozzle, given by: 


0042424 Le 
00454.4 Px D 
00484.4 N 


2SxExt’x 
- Bt’ 


Case 2. Calculate P for R 0. 
Substituting for tgs and tay from (5 
and (6) into (12 
yields: 


and rearranging 


A P2?+B P+C=0 


where: A = 0.8AD, — bBD,, + 0.8 bC 


B= 2AD,S,, + 2BD,S, — (1.68, — 2bS 
C 1CS.S. 

Note: To calc. P for R#0O, 

wherever C appears in equation 15. 


use C’ 


Equation (13) is the familiar quadratic. 


The significant colution here is: 
B+ V B?—4AC ' 
————— mere 16 
2A 
For slide rule calculations it is usually best to de- 
termine P by trial and error solution of equation (15). 
Hydrostatic Test Pressure for an unreinforced or re- 
inforced nozzle can be calculated from: 


P, EST = 15 Pry Ax (17 


where Pyax is calculated from (16 
rosion allowance, i.e., t’s ts. 


assuming zero cor- 


The generalized equations which were sought to pro- 
vide the computer with a systematic means of solving 
all problems put to it are embodied in equations (12), 

16) and (17 
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Provisions must be made in the computer solution to 
disallow any value of P calculated from equation (16) 
that is greater than the controlling working pressure, 
given by either (13) or (14). This is handled readily by 
actually calculating all three values of P, ie., from 
Equations (13), (14) and (16)—retaining only the 
smaller value. 


Using The Computer. Using the generalized equations 
developed above, the author was able, through use of a 
digital computer, to compile a Handbook of Nozzle- 
Reinforcement calculations in which, given the tank di- 
ameter, wall thickness, diameter and schedule number 
of the desired pipe-nozzle, a designer could find tabu- 
lated the following information about a nozzle: 


MAWPU. Maximum Allowable Working Pressure— 
Unreinforced. 

HYTPU. Hydrostatic Test Pressure—Unreinforced. 

REINF. Quantity of reinforcement necessary to 
totally reinforce the nozzle. 

MAWPR. Maximum Allowable Working Pressure-— 
Reinforced. 

HYTPR. Hydrostatic Test Pressure—Reinforced. 

The input data read into the computer for the pro- 
gram consisted simply of: 

1. A list of all the tank diameters considered. (Std. 
diameters from 12 inches to 120 inches.) 

2. A list of all the tank wall thickness considered. 
3/16 to 1 inch.) 

3. A list of all the nozzle diameters considered (std. 
pipe sizes to 20 inches) and a list of the corresponding 
nozzle wall thicknesses. 

4. A list of miscellaneous constants including Sg, Es, 
a, b, Sy, Ey, CA, etc. 


The computer took the above information and per- 
formed calculations for every possible combination of 
tank diameter, tank wall thickness, and nozzle size 
contained in the lists of data supplied to it. Impossible 
combinations such as a 20-inch diameter nozzle in a 12- 
inch diameter tank were automatically eliminated. It 
was necessary to separate the problems dealing with 
shells from those dealing with heads and load them 
into the computer separately, however, the same com- 
puter program handled both cases. 

Computer Results. The results of the calculations 
came out of the computer on paper tape which was sub- 
sequently “printed up” using an automatic typewriter. 
A typical page of information, so-typed, appears in 
Figure 4. It is not necessary to do anything further to 
put the results into a useable form! 


Example Of Table Use. From the example in Figure 
4, a ¥ inch thick, 42 inch diameter ASME Head con- 
taining a 12 inch, schedule 40 nozzle has an un-rein- 
forced Maximum Allowable Working Pressure of 271 
psi. 1.09 square inches of reinforcement would be re- 
quired to totally reinforce this nozzle and the reinforced 
Maximum Allowable Working Pressure would then be 
300 psi. Similarily the un-reinforced Hydrostatic Test 
Pressure is 443 psi and the reinforced Hydrostatic Test 
Pressure is 484 psi. (Note: The calculations in tables 
shown in Figure 4 are based on Ss = 13750, Sy = 12,000, 


138 . 


Es = 1.0, Ey = 1.0, CA = 1/16 inch, and the nozzle- 
wall thickness was corrected for 15 percent mill-toler- 
ance. The digits after the decimal point in the four 
columns headed MAWPU, HYPTU, MAWPR, and 
HYPTR should be ignored as they are not part of the 
pressure rating of the nozzle. Actually, these digits 
were part of the computer logic and were added to 
rounded-off values as code digits which were useful in 
spotting special cases and checking the computer.- 
results). 


The Nozzle-Reinforcement Handbook consisted of 
more than 200 pages similar to Figure 4, or an equiva- 
lent of approximately 9000 individual calculations. 
These calculations would easily require 3,000 man-hours 
of engineering time via slide rule and the cost can be 
conservatively estimated at about $12,000. The com- 
puter cost for this entire project was about $1500 in- 
cluding all time spent in developing and writing the 
program. The “medium-speed” computer that was used 
required about 9 hours for this work—with no errors! 


NOMENCLATURE 


Ap = Required reinforcement, in.” 
R = Furnished reinforcement, in.? 
A,=Excess metal in shell or head wall available as 
reinforcement, in.? 
A, = Excess metal in nozzle wall available as reinforce- 
ment, in.? 
L= Inside crown radius for ASME Heads, in. 
Dg = O. D. of shell or head, in. 
D,, = O. D. of nozzle, in. 
tg = Uncorroded shell or head wall thickness, in. 
ty, = Uncorroded nozzle wall thickness, in. 
CA = Corrosion allowance, in. 
t’, = Corroded shell or head wall thickness, in. 
t’,, = Corroded nozzle wall thickness, in. 
tas = Required thickness of a seamless shell or head, in. 
tax = Required thickness of nozzle wall, in. 
ty = Thickness of reinforcing ring, in. 
P= Maximum Allowable Working Pressure, psi. 
= Hydrostatic Test Pressure, psi. 
Allowable limits of reinforcement in shell or head, 
in. 
Ly, = Allowable limits of reinforcement in nozzle, in. 
S, = Allowable stress in shell or head, psi. 
S,, = Allowable stress in nozzle, psi. 
E, = Joint efficiency of welded joints in shells or heads. 
E,, = Joint efficiency of welded joints in nozzles. 


P 
TEST 
Ls 


Constants: A, B, C, A, B, C, a, b (Defined in text). 


LITERATURE CITED 


1ASME Boiler and Pressure Vessel Code, Section VIII (1959), 
Unfired Pressure Vessels. 


About the Author 


Mr. Howard D. Nott is a project engi- 
neer with Dow Corning Corp., Mid- 
land, Mich. His duties involve engineer- 
ing and design of new chemical plants 
with emphasis on the use of mathe- 
matics and computers in chemical engi- 
neering design. Mr. Nott holds a BS 
degree in chemical engineering from 
Purdue University and an MS degree 
in chemical engineering from the Uni- 
versity of Michigan. He has worked in 
Dow Corning’s Design Department for 
four years and is an associate member 


of AIChE. Nott 


PETROLEUM REFINER—V ol. 39, No. 





How to Design Yard Piping 


Use this method to quickly and systematically 


design yard piping and save piping costs 


Robert Kern 
New York City 


MINIMUM COST YARD PIPING is a direct result 
of precise engineering design. This method shows how 
to save piping dollars and gives a step-by-step evalua- 
tion procedure. Important sections are: 


® How to evaluate flow diagrams and other data 
© How to analyze yard piping design 
© How to economize yard piping. 


Examples of yard piping design hightlight all these 
factors and show details of the best yard piping at mini- 
mum cost. 

The main arterial system of a plant is in the yard 
piping. It is here where long process lines are located 
interconnecting distant equipment, and lines entering 
and leaving the unit. Also, utility headers are located 
in the yard supplying steam, air, gas and water 
to process equipment. Here are located all relief and 
blow down headers. Often instrument lines and electri- 
cal supply conduit are also supported on the yard steel. 


Information Required. Data essential for yard piping 
design are: 


Specifications. Usually, only a few items included in 
the job specifications affect yard piping design. Such 
items are: minimum headroom over roads, under over- 
head pipe lines, or steel beams; access, headroom and 
handling requirements to equipment arranged under the 
yard; ladder, catwalk and platform requirements to 
valves, relief valves, orifice flanges and instruments lo- 
cated in the yard; details affecting piping and struc- 
tures, operating and safety requirements. 


Project design data and site maps give required or 
existing conditions inside and outside the unit limits. 
These are: required location of cooling water mains, 
below or above grade; required location of furnaces, 


December, 1960—-PETROLEUM REFINER 


control and switch house; location of utility and process 
lines entering and leaving unit limits; main pipe runs 
outside the unit; location of storage tanks relative to 
process units; also blending, loading, filling station, and 
cooling tower location; and site grade level variations. 


Plot Plan. The relationship between plant units, 
equipment, buildings and yard piping is shown on the 
plot plan. Position of incoming and outgoing lines can 
be seen. Major structures, location of buildings and all 
equipment is shown. Roads crossing the yard or located 
under the yard steel are indicated. 


Flow Diagrams. Process flow diagrams show essential 
process lines interconnecting process equipment. Me- 
chanical flow diagrams (developed from process flow 
diagrams) indicate the complete flow systems necessary 
for plant operation; also, pipe sizes, valving, manifolds, 
all piping details and instrumentation. Utility flow dia- 
grams show the number and size of water, steam, con- 
densate, gas, air, etc. headers, also all equipment sup- 
plied by these headers with necessary valving and piping 
details. 

Figure 1 shows a plot plan and process flow diagram. 
With this two drawings an assessment can be made re- 
garding which portions of process lines will be located 
in the yard and which lines will interconnect directly 
nozzles on adjacent or nearby process equipment. Heavy 
lines on the flow diagram indicate piping assumed to be 
located in the yard. These lines are also shown on the 
plot plan to give a visual idea of yard space require- 
ment. 

A mechanical flow diagram is similarly evaluated. 
Greater number of lines can be drawn on the plot which 
gives a more accurate estimate of required yard width. 

In addition to process lines, utility flow diagrams will 
show individual service lines and utility headers. Utility 
mains generally run the whole length of the yard. These 
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Flow diaqvam and plot plan showing process 
lines in The yard 
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FIGURE 1—The first step in 
yard piping design is careful 
study of plot plan and flow dia- 
gram. Notice that the heavy lines 
on the flow diagram have been 
PLoT PLAN located in the yard piping rack. 
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Various yard piping arrangements 
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G. COMPLEX VARD PIPING ARRANGEMENT FOR 
A VERY LARGE CHEMICAL PLANT, 
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FIGURE 2—In these typical yard piping arrange- 
ments, notice how a complex piping arrangement can 
be broken down into a combination of several of the 
more simple arrangements. 





General pipe line arrangement 
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FIGURE 3—Important points in this typical line position arrangement of yard 
piping are: heavy lines over columns, utility lines near the center, and horizontal 
expansion loops with hot lines on the outside of the loops. 


lines should also be taken into account for estimating 
additional space requirement. 


How to Analyze Yard Piping. The plant layout de- 
termines the main yard piping runs. Figure 2 shows yard 
piping layouts resulting from various plant arrange- 
ments, Smaller plants have usually the simplest yard 
piping as shown on sketch A and B. On sketch A proc- 
ess and utility lines enter and leave the same end of the 
plot. Sketch B is a frequently adopted layout often with 
utility lines entering at one end and process lines at the 
opposite end of the yard. Layout conditions sometimes 
result in an L shaped yard as shown on sketch C, Larger 
plants will have a more involved yard piping as shown 
on sketch D, E, and F. Sketch G shows yard piping ar- 
rangement of a very large plant. This layout can be 
considered as the combination of several simpler yard 
piping arrangements. 

Of course, the shape of yard is not chosen when 
doing plant layout. The yard is the result of over-all 
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plant arrangement, site conditions, customer’s require- 
ment and above all plant economy. 

Some pipe lines arranged in the yard need special con- 
sideration, Consequently, the designer must also know 
what type of lines are arranged in the yard. These lines 
are classified as follows: 


Process lines: (2) which interconnect nozzles on proc- 
ess equipment more than 20 feet apart (closer process 
equipment can be directly interconnected with pipe 
lines) ; (b) product lines which run from vessels, ex- 
changers or more often from pumps to the unit limits, 
to storage or header arrangement outside the plant; (c) 
crude or other charge lines which enter the unit and 
usually run in the yard before connecting to exchangers, 
furnaces or to other process equipment, e.g., holding 
drums or booster pumps. 


Relief line headers, individual relief lines, blow down 
lines and flare lines should be self-draining from all 
relief valve outlets to the knock-out drum, flare stack 
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Spacing of yard pipino, 
Table |- Pipe lines without flanges... 


NOTE: 1. Tas TABULATION IS BASED ON THE 2. FOR INSULATED LINES ADD INSULATION 
FOLLOWING RELATIONSHIP : THICKNESSES TO TABULATED VALUES : 


‘__——_ 
OD.* A 
DD, TAs S++ mt BzAtxty 
= TABULATED VALUES 
3, REMEMBER THE 3° GAP BETWEEN LINES WHEN CHECKING LATERAL THERMAL MOVEMENTS 
OF ADJECENT PIPES. FOR EXCESSIVE LATERAL MOVEMENTS INCREASE GAP ACCORDINGLY. 
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IF FLANGES ARE IN LINES LISTED HERE USE TOP FIGURES 
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Table 2- Pipe lines with Flanges or line size 
valves (up to 400 Ibs vating)... 


NOTE: I. THIS TABULATION IS BASED ON THE 2. IN CASE OF UNINSULATED D, LINE AND UNINSULA- 
FOLLOWING RELATIONSHIP : TED 0D; FLANGE, BUT INSULATED Dp LINE USE 
TABULATED VALUES: 


00.0, , eS, 
aR Tere ees" 0°) ro 
i —_ u 
000, = es upwareo muss yee | Be 


3, FOR INSULATED LINES AND FLANGES ADD INSULATION THICKNESSES 7O TABULATED VALUES: 


000 Se a 
43" 4 tp - C+x+y = 
[SS 
0.0.* “at 
FIGURE 4—Use this chart 


for determining line spacing in 4. USE TOP FIGURES IF 4) FLANGES ARE IN LARGER DIAMETER LINE; USE BOTTOM FIGURES IF 
yard piping racks for bare 6) FLANGES ARE IN SMALLER DIAMETER LINE AND USE TOP FIGURES IF ©) FLANGES ARE 
lines with and without flanges IN BOTH ADINCENT LINES. (FLANGES SHOULD BE STAGGERED). 
and insulated lines. 5. FOR HEAVIER FLANGES (OVER 400 LBS), ORIFICE FLANGES, AS OR SPECIAL EQUIPMENT IN 
THE LINES SPACING SHOULD BE NOWIDUALLY CALCULATED, 
6. REMEMBER THE 3' GAP BETWEEN LINES OR FLANGES AND OUTSIDE PIPE WALL WHEN CHECKING 


LATERAL THERMAL MOVEMENTS OF ADMACENT FYPES, FOR EXCESSIVE LATERAL MOVEMENT (INCREASE 
GAP ACCORDINGLY. 


db, 
hat 43 *‘sxt+y, 0,29, 
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Typical cross-section of yard 





ais 





A 


PLAN 








LINE WITH BOTH 
ENDS HIGHER THAN 
JOP YARD BANK 




















\ 











pret! 
LECT 
aa a 
“| | = 


LINE WITH OWE 
BELOW AND OTHER 
ABOVE YARD 2 


a ALTERNATE 
SLOT STEAM 2 


PLATFORM ATWALK = PLATFORIT 


: 











5A nare 


SZ LIMES 
i =.” 
SKETCH SHOWING 


TYP/CAL PLATFORIAS 
ON YARD STEEL. 

















J 


L/NE WITH BO7# 
ENOS LOWER THAN 
80770 YARD BANK 





ee 





v7 





4 
4 


CONT. 























RS mene 
og B 








t 
L 

















l¢ B 





—— 
mn 





2 


oo 


FIGURE 5—Typical cross-section of yard piping showing critical dimensions which affect piping cost. Notice the arrange- 
ment for platforms for access to valves in the upper right hand corner. 


or to a point at the plant limit. A. pocketed relief line 
system is more expensive, because usually an extra con- 
densate pot is required with instruments, valves and 
pumps. To eliminate pockets some relief line headers 
must be placed at a higher elevation above the main 
yard usually on a tee support on the extended yard col- 
umn. However, on some noncondensing gas systems self- 
drainage is not so essential. Relief lines can be in great 
numbers with some large diameters and occasionally 
high temperatures. 


Utility lines in the yard can be put in two groups: 
(a) utility headers serving equipment in the whole plant. 
Such lines are: low and high pressure steam lines, steam 
condensate, plant air, and instrument air lines. If re- 
quested cooling water and hot return, service and fire 
water can also be arranged in the yard. (b) Utility lines 
serving individually one or two equipment items or a 
group of similar equipment (furnaces, compressors) in 
the plant. Such lines are: boiler feed water, fire steam, 
compressor starting air, various fuel oil lines, lubricat- 
ing oil, cooling oil, fuel gas, inert gas, and chemical 
treating lines. 
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Steam headers should drain to the steam separator 
for more effective condensate collection. Branch connec- 
tions to steam headers usually connect to the top to 
avoid excessive condensate drainage to equipment. 


Instrument lines and electrical cables are often sup- 
ported in the yard and extra space should be provided 
for them. The best instrument line arrangement elimi- 
nates almost all elevation changes between the plant and 
the control room. This can be easily achieved when in- 
strument lines are supported outside the yard column 
on a suitable elevation. 

All these lines have been listed in detail to emphasize 
the large number of process and utility lines which are 
usually located in the yard. Now, how to arrange these 
pipe lines in the yard? 


Line Location. Figure 3 shows one level yard piping. 
Regardless of service, heavy lines (very large diameter 
lines, large lines full of liquid) are placed over or near 
the yard columns. (Centrally loaded column and re- 
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duced bending moment on the beam 
will result in a light structural de- 
sign.) Next to these lines are placed 
all process lines and relief lines. 
Utility lines are in the center portion 
of the yard. A general sequence of 
utility lines is also shown on Figure 3. 


Under position in the yard de- 
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pends on the number and size of 





branch connections. If the majority 
of similar size branches connect to 
the header from the right, it is more 
economical to place it in the right 
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half of the yard. 77. 


It is advantageous, from a support 
standpoint, to group hot lines re- 
quiring expansion loops as shown in 
Figure 3. Loops elevated horizontally 
over the yard is the most common 


section. 


adopted design, having the hottest 


and largest diameter line outside. 
Line guides, line stops, and anchor 
points are usually also required along 
a hot line somewhere in the yard. 
Pipe expansion forces, at some of 
these points, will affect yard sup- 
port design. 

Those process lines which inter- 
connect equipment on the same side 
of the yard should be near the edges 


of the yard bank; lines which inter- 


connect equipment located on both A 


sides of the yard should be closer to 
the utility lines and can be placed 
either side of the yard. Position of 
product lines is influenced by their 
routing after leaving the plant limit. 
Right (left) turning lines should be 
on the right (left) hand side of the yard. Utility lines 
serving individually one or two equipment items should 
be on the same side of the yard as the equipment to 
which they connect. 

If, because of the large number of lines, two yard 
bank elevations are required, generally all utility lines 
are placed in the top bank and all process lines in the 
bottom bank. Obviously, exceptions always can be made 
to the elevation of individual utility or process lines. 
Line sequence arrangement will be similar to the se- 
quence already discussed for the one level yard. Line 
spacing in the yard is shown and explained on Figure 4. 


Yard in Elevation. Figure 5 shows typical yard sec- 
tion with main elevations. Elevation of yard piping is 
determined by the highest requirement of the following: 
(a) headroom over a main road; (b) headroom for ac- 
cess to equipment under the yard, and; (c) headroom 
under lines interconnecting the yard and equipment out- 
side the yard. The size of steel beam supporting yard 
piping should also be taken into account when consider- 
ing headroom. 
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FIGURE 6—This is a typical elevation for yard piping intersection. Notice that 
the 14-foot elevation of the lateral rack permits turning up or down at the inter- 
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FIGURE 7—In sketch A, a flat turn is more economical if line sequence can be 
kept the same in both directions. Sketch B shows the need for an elevation change 
when line sequence changes after the turn. 


Generally those process lines should be located in the 
top bank which interconnect two nozzles elevated higher 
than the top yard bank. Process lines with one end lower 
than the bottom yard elevation can run either in the 
top or the bottom bank. If both ends of a process line 
are lower than the bottom yard elevation the line should 
be located in the bottom bank. 


The elevation of a line can also be influenced by 
valves and instruments in the line. Often a more con- 
venient access platform can be provided for valves ar- 
ranged in the top yard bank. The preferred location of 
lines with orifice runs is near the edge of the yard with 
orifice flanges near a yard column for more convenient 
portable ladder access. 


The sketch on Figure 5, upper right corner, shows 
platform and walkway arrangements to valves, relief 


valves and instruments located in the yard. 


When pumps are arranged under the yard often one 
or two slots are required along the yard usually over 


the pump discharge nozzle for process, steam and other 
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utility lines connecting from the yard to the pumps and 
drivers. 


Economy of Yard Piping. Pipe economy depends pri- 
marily on the length of lines arranged in the yard. Fit- 
tings, valves and instruments are relatively few in the 
yard compared to pipe length. 

Figure 5 also shows those critical dimensions which 
will influence piping cost from a yard piping layout 
standpoint. These dimensions depend on the over-all 
plant layout and should be carefully considered when 
the plot is arranged. 

Dimension A is the total length of yard and is gov- 
erned by the number and size of equipment, structures 
and buildings arranged along both sides of the yard. On 
an average, about 10 feet of yard length is required per 
process equipment (exchanger, drum, tower, unhoused 
compressors, etc.) A control house located along the 
yard, for example, will increase yard piping cost because 
all lines must pass by without really being associated 
with the relatively long control house. 

If, with good layout practices, the same number and 
size of equipment can be arranged on a shorter yard 
length, yard piping cost can be considerably reduced. 
A 7- to 8-foot average length per process equipment is 
not unusual in a well arranged plant. Equipment in 
pairs, stacked exchangers, exchangers under elevated 
drums, drums or exchangers supported on towers, two 
vessels combined into one, closely located towers with 
common platforms, drums supported on exchangers, 
process equipment located under the yard are only a 
few examples which help shortening the yard. These ar- 
rangements, of course, shorten not only process lines in- 
terconnecting equipment directly or in the yard, but also 
shorten those lines which pass through this area and 
utility headers serving this area. 

The careful selection of dimension B and C (Figure 
5) can minimize pipe length between the yard and proc- 
ess equipment and pipe length interconnecting equip- 
ment on opposite sides of the yard. C is usually 6 to 7 
feet. Not more than necessary yard height (Dimension 
D and E) will minimize vertical pipe lengths. 

When changing direction change elevation—is an old 
rule in piping design. This happens with all lines con- 
necting to yard piping. However, some large diameter 
lines can make a flat turn when entering the yard. Such 
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lines should be placed at the edge of the yard. Any 
other spot will block excessive space in the yard. 

Figure 6 shows commonly used elevations for main 
yard heights at a yard piping intersection. Note that the 
14-foot elevation of the lateral yard permits turning up 
or down at the intersection. It is important to elevate 
lateral pipe banks between the two elevations of main 
yard. 

Elevation difference between main yard bank and 
laterally connecting pipe lines is about 2 to 2% feet. 
This gives an elevation difference of 4 to 5 feet between 
two main yard banks. 

If a building (control house, pump house) is located 
under the yard main piping elevations will be higher 
than without a building. Clearances in the building, 
pitching of the roof, steel structures and pipe line clear- 
ances will affect the height of the yard. 

Elevation difference is not required if a flat turn can 
be made within the yard. Line sequence in this case 
must be identical before and after the turn as shown on 
Figure 7, sketch A. However, varying line sequence in 
the two directions introduces an elevation difference and 


an additional elbow in each line as shown on Figure 7, 
sketch B. 


Yard Piping Supports. The width of yard is influenced 
by two conditions: (a) the number of lines, instrument, 
electrical lines and space for future lines in the yard, or 
(b) space requirement for equipment arranged under 
the yard. 

The number of lines can be estimated by marking up 
the yard on a print of the plot plan, with the help of 
flow diagrams, showing all lines located in the yard. 
Adding the number of lines (n) up to 18 inches diam- 
eter in the densest section of the yard the total width 
(W, ft) will be as follows: 


W. = (f Xn XS) + A (feet) 


Where f = safety factor—(f = 1.5 if the lines have 
been laid out on the plot with the help of process flow 
diagrams. f = 1.2 if the lines have been laid out with 
the help of fully detailed mechanical flow diagrams). 

S in feet is the estimated average spacing between 
lines, usually S = 1 foot. If lines in the yard are smaller 
than 10 inches the value of S = 0.75 foot. 

A in feet is the additional width required: (a) for 
lines larger than 18 inches, (b) for future lines, (c) for 
instrument lines (about 2 to 3 feet) and sometimes, (d) 
for electrical cables (about 2 to 3 feet) if these are also 
supported on the yard steel, e for one or two slots for 
pump discharge and driver utility lines (about 18 
inches or 3 feet). 


The total width of yard W; can be between 20 and 
60 feet. If W is bigger than 30 feet usually 1% or 2 
yard banks will be required. The upper limit of yard 
steel span is 32 feet. 

Space requirement for equipment plus access below 
the yard can also influence the width of yard. For a 
single row of pumps and 8 to 10 feet access to the 
pumps about 20 to 24 feet yard span is required depend- 
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FIGURE 8—From these data, total available width of these typical yard piping 


support bents can be determined. 


ing on the length of the pumps. In case of a double 
row of pumps a 28- to 32-foot span will be required. 

Type of Supports. Figure 8 shows typical yard steel 
bents with dimensions. Total available yard width to 
each type of support is included in the table of dimen- 
sions, This tabulation can be used for selecting a type 
of yard support after the total required width has been 
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estimated. The most commonly used yard piping sup- 
ports are Types 2, 3, 4 and 5. 

In almost all plants spacing between yard support 
bents is about 16 to 20 feet. Neverless consideration 
should be given to (a) line sizes: smaller lines have to 
be more frequently supported than large diameter lines; 
(b) liquid filled lines require a shorter span than gas 
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Yard piping junction with exchanoer structure 


















































ELEVATION LOOKING NORTH 











FIGURE 9—In this example of yard piping layout, notice how the elevations have been governed by headroom require- 
ments over the North-South road. This elevation also sets the height of the first platform of the exchanger supporting struc- 


ture. 


lines; (c) line temperature: very hot lines span shorter 
distances than cold ones of same size and wall thickness; 
(d) insulation: heavily insulated small diameter lines 
with cold temperatures must be supported at relatively 
short intervals; (e) Space requirement for equipment 
at grade and under the yard can sometimes also influ- 
ence the spacing between yard bents. 


Example. Figure 9 shows a yard piping junction with 
an adjacent exchanger supporting structure. The yard 
elevations have been governed by headroom require- 
ment over the north-south access road. The top of north- 
south yard set also the height of the first platform of 
the exchanger supporting structure because lines had to 
cross below the first platform to the top bank of the 
north-south yard. 
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All lines from the exchanger structure to the yard 
dropped along the east side of the structure. A slot has 
been left open in the yard adjacent to the exchanger 
structure for lines which connect to the lower north- 
south yard or to pumps below the yard. Process lines 
turning into the east-west yard from the exchanger 
structure have been arranged on the highest yard ele- 
vation. 

A number of vertical reflux drums have been arranged 
on the first level of exchanger structure. All suction 
lines to pumps turn horizontally below the lower north- 
south yard bank. 

This, of course, is an unusual example but it illus- 
trates the necessity of choosing carefully yard elevations 
and an over-all system of design. ## 
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FIGURE 1—Shows characteristic shapes of copolymer composition curves for all known vinyl type two components co- 


polymers. 


Watch These Trends 


in Elastomers 


Here’s a quick look into this rapidly changing field as co- 


polymers of mono- and di-olefins open up new areas for 


elastomers 


Herman F. Mark, Polytechnic Institute 
of Brooklyn, New York 

Sheldon M. Atlas, Bronx Community 
College, Bronx, New York 


HIGHLY CRYSTALLINE ISOTACTIC POLY- 
PROPYLENE is the well known result of stereospecific 
catalysis. Completely amorphous ethylene propylene 
copolymers have also been investigated by using the 
same catalyst system. These copolymers are elastomers. 

Although 


American companies are keenly interested in synthetic 


recent literature has pointed out that 
polyisoprene obtained from the costly isoprene mono- 
mer, rubbers from special butadiene stereoisomers and 
- particularly rubbers obtained from the very much 
cheaper olefin copolymers, are of great interest. In fact, 
the costs of different olefin (propylene, ethylene, buty- 
lene) range between 2-14 of that of butadiene, while 
the cost of pure commercial isoprene would be even 
higher. 

The introduction of relatively small amounts of pro- 
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pylene or butylene into polyethylene leads to a soften- 
ing of the polymer and to a considerable improvement 
in its stress-cracking characteristics, larger proportions 
of the C, 


with a wide range of interesting properties.’ * 


or C, component produce rubbery materials 


Copolymers containing small 
propylene can be made with dispersed Ziegler catalysts, 
with activated oxide systems, and also with coordination 


up to 10 percent) of 


catalysts in solution. As the amount of propylene is in- 
creased the softening point and the degree of crystallin- 
ity of these plastic materials decreases. Thus a well 
annealed specimen of the Phillips or Hercules high 
density type polyethylene has a degree of crystallinity 
between 85 and 90 percent, whereas a copolymer con- 
taining 4.5 weight percent propylene could only be 
crystallized to a degree of 60 to 65 percent. The sample 
showed a correspondingly lower rigidity and a reduced 
heat distortion point, but was substantially improved 
in its resistance against environmental stress cracking. 

As a consequence the range of low propylene content 
in linear polyethylene is now intensely studied in the 
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USA by research teams of several companies because 
it appears that a polyethylene species which represents 
the optimum compromise of rigidity, heat distortion, 
solvent resistance and stress cracking characteristics can 
be best produced by introducing a small (2-3 percent) 
amount of propylene into a linear chain. This approach 
appears to give more reproducible and substantially 
better results than the reduction of the density (say 
from 0.955 to 0.943) by a process which permits a 
certain degree of short chain and long chain branching. 
It is probable that certain new types of Phillips poly- 
ethylene materials which have intermediate densities 
are copolymers of this type. It has also been found that 
1-butene acts in a similar manner and it was reported 
that one mol percent of butylene has the same effect as 
1.5 mol percent propylene. 

Copolymers at the other end of the composition axis, 
containing small percentages of ethylene in isotactic 
propylene viz. butylene have also been prepared and 
examined but they do not show any properties which 
could make them attractive for practical application. 

Copolymers containing more than 20 weight percent 
are elastomers, their general aspect and behavior does 
not vary much in the range from 27 to 52 weight per- 
cent propylene, but there are significant changes in the 
detailed properties of the materials. 

The only method known today to prepare copoly- 
mers within this range is the application of suspended 
Ziegler type catalysts. Those based on Ti were tried 
first but did not give very satisfactory results since the 
entry of ethylene into the chain is much more rapid 
than that of propylene. After a rather exhaustive study 
Natta and Mazzanti found that the combination of 
VCl, and VOCI, with trihexyl- and triphenylaluminum 
gave much better results and prepared samples over the 
entire range of composition.**:** Following up their 
findings research teams of several companies (Farb- 
wereke Hoechst, Dunlop, Hercules Powder, Phillips 
Petroleum, Standard Oil of New Jersey and Indiana) 
have prepared and investigated ethylene-propylene co- 
polymers, which were essentially in the range from 30 
to 50 weight percent of propylene. Most samples were 
made with the Natta-Mazzanti catalyst but it was found 
that zirconium and chromium halide based systems also 
permitted to obtain copolymers within this range, al- 
though the reaction rate was slower and the yields of 
polymer on catalyst was inferior. 

The investigation of these copolymers revealed a 
number of unexpected facts. First of all, it was already 
noticed by Natta and his coworkers that the introduc- 
tion of even 30 weight percent of propylene into poly- 
ethylene did not destroy the crystallinity of the latter, 
although it did noticeably increase the width of the 
X-ray diffraction lines and the intensity of the diffuse 
background scattering. It was further found by other 
investigators that the reduction in melting (or softening) 
point and the increase in swelling of the various co- 
polymers was distinctly less than that predicted by 
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Flory’s theory.’ Since many other vinyl and acrylic type 
copolymers conform with the predictions of this theory 
in a perfectly satisfactory manne it was concluded 
that the ethylene-propylene copolymers deviate in one 
way or the other from a normal random distribution of 
the sequence lengths of the two components. 


Work in Progress. In view of the practical interest of 
these copolymers, considerable effort was devoted to 
the investigation of this problem. The work is still in 
progress in several research laboratories in this country, 
Europe and the USSR, but it seems that the present 
state can be summarized as follows: 


The classical treatment of copolymerization assumes 
that the four propagation rate constants— 


K,, corresponding to addition of monomer A to chain 


end A 


corresponding to addition of monomer B to chain 


end A 


corresponding to addition of monomer A to chain 


end B and 


corresponding to addition of monomer B to chain 
end B 


depend only on the last monomer in the propagating 
chain: A or B and—as a consequence—the relative re- 
activity ratios 


¥1 = ki/ki2 and y2 = keo/kar 


are only influenced by the last monomer unit of the 
growing macromolecule. This assumption leads to the 
standard copolymerization equation and to all its well 
known consequences.* One of them is that the copoly- 
mer composition curve B/A in the polymer vs. B/A in 
the monomer feed can only have one single inflection 
point. The characteristic shapes of these curves are 
schematically presented in the diagrams shown in Fig- 
ure 1. 

They cover in a satisfactory manner all known viny] 
type copolymers of two components prepared by free 
radical initiation as a result of systematic analysis of 
copolymers, which were prepared in the low conversion 
range over the entire monomer feed composition range. 

Similar studies of the ethylene-propylene and ethyl- 
ene-butylene system revealed the existence of more 
complicated copolymerization curves, such as they have 
been predicted by G. Goldfinger® which assumes that 
not only the last but also the penultimate monomer 
unit influences the rate of addition of the two mono- 
mers A and B. Under such conditions one has eight 
possibilities, namely: 


kin 
ki12 
ki22 
kio1 


adds to a chain end AA 
adds to a chain end BA 
adds to a chain end BB 
adds to a chain end AB 


if monomer A 
if monomer A 
if monomer A 
if monomer A 


and the corresponding four cases for the addition of 
monomer B to the various other chains. If ki1, and ko22 
are noticeably larger than all other individual rate con- 
stants the reaction shows a tendency for the formation 
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FIGURE 2—Shows the damping of standard elastomers 
(solid line) such as natural rubber, SBR, or chloroprene 
which has a low temperature peak and levels off at service 
temperatures. Notice that olefin type copolymers (dotted 


of block copolymers. B. Coleman*® has recently shown 
by a still more detailed analysis of the kinetics of such 
reactions that the tendency for block formation can be 
even greater if one assumes that the last three (or even 
four) members of the chain influence the rate of the 
addition of the next monomer. 

Such an assumption is not unreasonable because the 
propagating coordination complex at the surface of the 
heterogeneous catalysts may very well comprise two, 
three, or even more monomer units of the propagating 
chain in addition to the monomer which is being intro- 
duced into the chain in the course of the next propa- 
gation step. As a consequence it is not too surprising 
that much more complicated uses af copolymerization 
occur whenever heterogeneous coordination catalysts 
are used. In any event it is an experimental fact that 
ethylene-propylene and ethylene-butylene copolymers 
cannot be treated in a satisfactory manner by the classi- 
cal theory of copolymerization, but require a more re- 
fined treatment as it exists in the theories of Goldfinger 
and Coleman. 

Under these circumstances it is of particular interest 
to consider those experimental methods which permit 
us to establish the existence of a block-structure andl, if 
possible, even allow to estimate the average length of 
the blocks. At present promising progress has been made 
in the following areas: 


1. X-ray and electron diffraction is used extensively 
but, unfortunately, can only establish the existence of 
relatively long blocks. The best existing estimates of 
Coleman,” Fox,’* Mandelkern** and others indicate 
that a sequence of at least 15 (probably 20) monomers 
of the same type and (if there is a substituent as in 
propylene or butylene) of tactic character is required 
to give an X-ray pattern which we usually correlate 
with crystallinity or lateral order. The sequence lengths 
in most ethylene-propylene and ethylene-butylene co- 
polymers in the range from 25 to 50 weight percent 
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lOO I50°C 


line) have a somewhat higher temperature peak but do not 
level off as low as normal elastomers and have a shoulder 
between 80-120° C. 


propylene or butylene are much shorter than that and 
cannot, therefore, be picked up by this method. 


2. Infrared absorption gave promising results in so 
far that copolymers which had the same overall compo- 
sition but were prepared under different experimental 
conditions (temperature, pressure, catalyst composi- 
tions) showed differences in the far infrared region. 
But these differences are relatively small and it is not 
yet certain that one will be able to evaluate them in 
terms of the details of a block structure. Experiments 
with deuterated monomers and with oriented samples 

infrared dichorism) are now under way. 


3. High resolution nuclear magnetic resonance 
(NMR) in dilute appears to be the most promising 
method to establish small differences in the details of 
the chain structure particularly if methyl groups are 
present which furnish very sharp and sensitive signal. 
In fact Bovey and Tiers** have not only succeeded to 
pick up differences in the NMR spectrum of isotactic 
and syndyotactic polymethylmethacrylate but they were 
also able to interpret their experimental data in terms 
of the relative frequency of isotactic (d d d or 1 | 1) 
syndyotactic (d d 1,11 d,d11, or 1 d d) sequence in 
the chain. Similarly they could make certain statements 
about the occurrence of ethylene (EEEEE .. .) viz. 
propylene (PPPPP .. .) stretches in the copolymers of 
ethylene and propylene or ethylene and butylene. Fur- 
ther development and refinement of this method will 
very probably lead to a rather detailed description of 
the local architecture of stereoregulated polymers and 
copolymers. 


4. Differential thermal analysis indicates a charac- 
teristic difference between regular copolymers and 
crystallizing block copolymers, because even short blocks 
have a tendency to “crystallize” even if the short later- 
ally ordered regions are much too small to produce 
“crystalline” X-ray diffraction patterns. But they do 
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cause latent heat effects upon heating and cooling which 
appear in the curve and are proof for very local melt- 
ing ordering processes. This method is relatively simple 
and, if one calibrated by the more fundamental ap- 
proaches, it might well develop into the most practical 
product contro] and quality test. 


5. Dynamic modulus and damping measurements 
have revealed a significant difference between the tem- 
perature dependence of the mechanical power loss of 
conventional rubbers and the ethylene-propylene and 
ethylene-butylene elastomers. Figure 1 shows as full line 
the dynamic (high frequency) damping of standard 
elastomers, such as natural rubber, SBR or chloroprene; 
it shows a pronounced maximum at low temperatures 

somewhere between 0° and —40° C) which decreases 

rapidly so that the power losses (hysteresis losses) are 
becoming very small at room temperature and still 
smaller at tire service temperatures in the range from 
50° to 120° C. This is a desirable pattern from the 
point of heat build up in a tire and all its consequences 
for the deterioration of the rubber and the cord. 


Characteristics Revealed. Olefin-type copolymers, as 
far as they have been examined up to date, show the 
behavior indicated by the dotted line in Figure 2, that 
is they have the low temperature maximum which is 
characteristic for all elastomers. It is situated at a 
somewhat higher temperature as compared with that 
of standard rubbers but can be moved down by the ap- 
plication of softeners or by oil extension. The damping 
falls off at higher temperatures but never reaches a 
level as low as that of normal elastomers and even ex- 
hibits a shoulder which covers the range from about 
80° to 120° C. 

This behavior is in conformity with the loss of a 
block structure and the high temperature maximum 
(which is rather broad) evidently reflects viscous motion 
of bundles of chains which are not resolved at room 
temperature and are caused by stretches of 50 to 10 
monomers of ethylene or monomers of propylene in 
isotactic placements. This behavior and its cause is of 
considerable concern to the rubber technologists who 
are interested in the practical application of these ma- 
terials as tire forming elastomers and know from experi- 
ence that an attenuation curve of the form of the 
dotted line in Figure 2 is indicative for undesirable heat 
build up in the tire. 

Several steps have been taken in order to improve the 
situation but none of them has been entirely satisfac- 
tory. 


a. Oil extension and/or plasterization do not only 
move the low temperature maximum to still lower 
temperatures, but also decrease the height of the curve 
at higher temperatures and reduce the shoulder to a 
plateau. 


b. The best solution would evidently be to produce 
copolymers which have a less pronounced block struc- 
ture. Certain results seem to indicate that this can be 


achieved by 
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® Working at higher temperatures. 
® Using propylene and butylene instead of ethylene 
with either of these two monomers. 


@ Avoiding the use of heterogeneous coordination 
catalysts and working with homogeneous systems. How- 
ever, the rates and yields have not been very attractive 
in these cases. 


c. Another way to alleviate the situation is to chlori- 
nate the copolymers up to a Cl content of about 5-7 
weight percent. This does not affect the block structure 
in itself but diminishes the regularity of the blocks and 
eliminates its consequences. The chlorinated products 
have the high maximum about at the same tempera- 
tures as chloroprene, have no second maximum and a 
relatively low level of the curve between 50° and 120° C. 
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FIGURE 167—This is the simple flow loop diagram used for the sample problem. 


PART 24 


Automation Today 


Systems with modified controllers show a nearly symetri- 


cal transient response to both a positive and negative step 


upset. The result is to convert a non-linear system into 


one that is essentially linear in operation 


Theodore J. Williams and Verlin A. Lauvher, 
Monsanto Chemical Company, St. Louis 


THE PREVIOUS two aarticles of this series have 
discussed some of the major points in the theory of 
non-linear control systems. Let us now study the design 
of a complete control system with non-linear elements 
included as an integral part of the process. The form 
of the example discussed will follow as nearly as pos- 
sible the typical examples used in previous discussions 
for the readers convenience. 


EXAMPLE PROBLEM 


The control system described is a simple flow loop 
with the process schematic shown in Figure 167. The 
corresponding block diagram representation of this sys- 
tem is shown in Figure 168. This control system is non- 
linear because of the valve used which is an equal 
percentage type valve. Even though this particular type 
of valve is the most commonly used type in industry, it 
exhibits an extremely non-linear response. 
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Figure 169 is a plot of percent maximum flow rate vs. 
percent controller output. Notice that this particular 
valve cannot be completely closed. When the stem is 
completely down, 1 percent flow is still obtained. The 
valve also has a first order time lag of 2.0 seconds due 
to the diaphragm. The transfer function of the valve 
may thus be represented by the relation 

G, (P) =—— 
Pee a 
where K, is the gain of the valve (i.e., flow as a func- 
tion of stem position) and T, its time constant. 


Controller. The controller used for this system is an 
idealized proportional band plus reset control. Rate 
control will not be considered in this example. The 
controller transfer function (G, (p) ) is described by 
the following equation: 
K, 
p 
where K, = proportional gain 

K, = integral or reset gain. 


G, (p) =K,+ 
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FIGURE 168—This block diagram represents the flow loop 
of Figure 1. 
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FIGURE 169-—Equal percent valve gain. (Note that when 
stem is completely down there is still a one percent flow). 
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FIGURE 170—This diagram shows the transfer function 
description of the process. 


Process. The transfer function of the process may be 
described by the following: 


(3) 


where 


T, = time constant of the process here taken 
to be 1.0 seconds and assumed as a simple 
capacitance. 
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FIGURE 171—Transient response for step input change of 
plus or minus five percent of maximum. (Linear controller 
—5% of max. press. step change —50% of max. press. 
steady state.) 
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172—Controller output to valve of Figure 5 
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FIGURE 173—Transient response for steady state which 
was originally 90 percent of maximum pressure. (Linear con- 
troller —5% of max. press. step change —90% of max. 
press. steady state.) 
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Complete System. The complete system may now be 
described. The transfer function description of the 
process is shown in Figure 170. From Figure 170 the 
equations of the system may be derived as: 





1 K, | K, (8) 
Therefore: ce Mit S [lip +) (pri ” 
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FIGURE 174-——Controller output to valve of Figure 7. 
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175—A plot of the non-linear gain of the con- 
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(K, p+K,) K,« 
p(T,p +1) (T.p+1) 


K,r 
(T,p + 1) 


_ (K,p+K,) 
p(T,p 5 Se 





(K,p+K,) K, 


v 





c 
or — — 


= (10) 
r p(T,p+1) (T,.p+1)+ (K,p+K,) K 


v 


An interesting side light of Equation 10 is the form 
taken when certain assumptions are made. For exam- 
ple, if K, = 0; ie., using reset control only. then: 


K,K, 
p (T,p +1) (T.p+1) + KK, 





T,T.p* + (T,+T.) p? +p K.K, )}c=rK,K, (13 
This is a third order system with a non-linear term on 
the process variable. As another example, consider the 


case where K, = 0. Then: 


7 K,K 


v 


r (T,p + 1) (Tp +1) +K,K, 





(14) 
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FIGURE 176—Block diagram of modified controller to cor- 


rect for non-linear valve. 
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FIGURE 177—Resulting transient to plus and minus step 
change for 90 percent of the maximum flow rate. (Non- 
linear controller —5% of max. press. step change —90% 
of max. press. steady state.) 
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FIGURE 178—Responsse for a 10 percent of maximum 
flow rate steady state. 
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FIGURE 179—Transient response for a 50 percent of maxi- 
mum steady state flow rate. 


n ae 7 us de , 
or T, r, dt2 s T, ' T.) dt t K, K, c 


This equation is a second order system with a non- 
linear term on the process variable. 

From the form of the equations it is evident that to 
study the system by analytical methods, either with or 
without the simplifying assumptions, would be ex- 
tremely difficult. Also, the graphic methods: Nyquist, 
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Bode, and Root Locus, do not apply for such non- 
linear systems. Therefore, to analyze this problem, an 
analog computer is used to simulate the system. The 
results of that study will now be discussed. 


Analog Computer Study of the Example. For the 
cases studied the time constant of the process is con- 
sidered to have the value of 1.0 second and the valve 
time constant to have the value of 2.0 seconds. The 
transient plots shown are graphs of the pressure in the 
system vs. time. All pressures are plotted as the percent 
deviation from the steady state. 

For the 50 percent of maximum pressure setting, the 
values of Proportional and Integral gain were found 
to be 9.0 and 2.39 respectively. The resulting transient 
response for step input change of plus or minus 5 percent 
of maximum is shown in Figure 171. The corresponding 
controller output to the valve is shown in Figure 172. 
For ease in comparison the same size input step change 
was used throughout the study. Notice that non-linearity 
is evident in the transient response of Figure 171, al- 
though this should be the best operating point for the 
system (i.e., 50 percent of maximum thruput). 

A measure of the adequacy of the present control 
setting may be determined by changing the steady state 
and leaving the controller gain unchanged. Figure 173 
shows the transient response for a steady state which was 
originally 90 percent of maxinium pressure. The same 
controller settings of 9.0 and 2.39 were used. Figure 174 
shows the corresponding controller output. Notice that 
the valve is completely open for part of the transient. 
Notice also that for a negative step change the transient 


is materially slower and its overshoot is much greater. 


The same type of transient response is also typical 
of small valve openings. 

It is apparent then that to maintain uniform response 
over the entire range of operation, something more must 
be done to the system. Because of the ease in simulation 
of such a problem with an analog computer, the correct 
settings of the controller gain constants may be quickly 
determined. It is obvious that for best control the con- 
troller gain settings must also be non-linear and must 
compensate for the non-linear valve gain. The controller 
function must then be the inverse function of the non- 
linear valve characteristic. A plot of the controller non- 
linear function is shown in Figure 175. This combination 
of controller and valve gain must result in a constant 
over-all gain for the system. 

The resulting non-linear gain function must be incor- 
porated into the controller. One means of accomplishing 
this is by adding some type of a computer or function 
generator to the controller unit. A block diagram of the 
modified controller is shown in Figure 176. It should be 
compared to Figure 170. 

The resulting transient to a plus and minus step 
change for 90 percent of maximum flow rate is shown 
in Figure 177 while the transient response for a 10 per- 
cent of maximum flow rate steady state is shown in 
Figure 178. Figure 179 shows the transient response for 
a 50 percent of maximum steady state flow rate. 

By comparing the transient response of the system 
without a non-linear controller correction with the cor- 
responding cases using the controller correction, a meas- 
ure of control improvement may be determined. Notice 
that the system with the modified controller now exhibits 
nearly a symmetrical transient response to both a posi- 
tive and negative step upset. As the result of our action, 
the system has been converted from a non-linear system 
to a system that is now essentially linear in operation 
with the corresponding gains in controllability. 


This Series of Articles in Book Form 


Over the past several years “Automation Today” 
has created a considerable amount of interest, and 
every month we get many letters asking if it is 
possible to get extra copies of the entire series. 
Since we have completely run out of earlier parts 
of this series, Gulf Publishing Company’s Book 
Publishing Division has decided to print all of 
this material in hard-back book form. But this 
book will be more than just a compilation of the 
articles, as it will involve a complete regrouping of 


the material for better and more clearer under- 
standing. And on top of that the entire book will 
be indexed for your convenience. 


This book will be available for purchase from 
Gulf Publishing Company’s Book Publishing Divi- 
sion in the Fall of 1961, but you can reserve 
your copy now by circling E28 on the green card 
in the back of the book and sending it in today. 
You'll get one of the first copies. 
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FIGURE 1—Piping connections for tubeside cleaning of four condensers—onstream. 


Case History ... 


Onstream Chemical Cleaning Works 


Water-side flow rate through four conden- 
sers up two-and-one-half times after de- 
scaling with unit onstream during entire 
job 


Paul A. Finn, Wyandotte Chemicals Corp 
Houston 


CLEANING PROCESS equipment while the unit is 
onstream can be successful on the water-side of coolers 
and condensers. This type of cleaning and descaling can 
easily pay for itself in a short time with reduced mainte- 
nance costs and increased product from a longer unit 
run. It’s simply a matter of inspecting the equipment, 
planning the cleaning job then injecting the chemicals 
to remove deposits. 

Obviously, the operating, maintenance and economic 
advantages of onstream cleaning are many. For example: 


@ Stream-flow restriction can be eliminated. 


@ Heat exchange efficiency can be increased. 
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® Cut-backs in production rates can be minimized or 
eliminated. 


® Maintenance costs can be reduced drastically. 


Preparing for Onstream Cleaning. In preparing a 
job for onstream cleaning and descaling, all pipe spool 
flanged connections should be inspected to make certain 
that there is no possibility of leakage under increased 
pressure. Long, unsupported or ungainly pipe runs must 
be braced to eliminate vibration. The concentrated de- 


scaling solution should be introduced into the water 
stream as close to the internal restriction, caused by the 
scale, as possible. After passing through the equipment 
the de- 


scaling solution will have on equipment further down 


restriction, it must be determined what effect 
the line, before its final elimination. To illustrate these 
points, let us take an actual case as an example: 


Problem: To ‘remove hard water scale deposits from 
taking the 
equipment offstream. Normal flow through the equip- 


the tube side of four condensers, without 
ment, shown in the figure, is 300 gpm. Some of the 
tubes are of steel, others are of admiralty metal. The 
total restricted flow rate through this equipment, before 


descaling, was 110 gpm. Plant personnel stated that if 
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a method could not be devised to eliminate the restric- 
tion, the unit would have to be shut down for a turn- 
around. 


CLEANING AND DESCALING PROCEDURE 


1. All flange pipe joints were inspected for possible 
leaks under conditions of increased pressure. 

All long, or ungainly pipe runs were lashed down or 
well supported to eliminate vibration and expected 
“bumping” which would be caused by gas formation, 
resulting from descaling acid contacting hard water 
scale. 

Proper pipe inlet and outlet fittings were installed. 

2. Cold inhibited 20° Baume muriatic acid, 6624 per- 
cent by volume concentration, was fed into main water 
feed line (8-inch I.D.), 25 gpm at 37 psi, 45 minutes. 
The acid descaling solution was routed into the primary 
condenser (4 feet x 24 feet), then into the secondary 
No. 1 condenser, in series. The inlet valves on secondary 
condensers No. 2 and No. 3 were closed. The process 
was repeated with the secondary No. 1 valve closed, 
secondary No. 2 open, secondary No. 3 closed, and again 
repeated with secondary condenser valves No. 1 and 
No. 2 closed, and secondary No. 3 open. 

3. When the lines and condensers showed signs of 
vibration from gas pressure, the acid feed rate was re- 
duced for control. 


4. On the main water exit lines, soda ash solution at 
4 ounce/gallon was injected for neutralizing the resid- 
ual acid prior to entering the cooling tower. 


RESULTS 


@ Flow rate prior to descaling: 110 gpm. 

@ Flow rate after descaling: 280 gpm. 

@ The efficiency of descaling was sufficient to allow the 
process unit to continue operation until the scheduled 
turnaround. 


‘While the foregoing may appear as a very attractive, 
simple maintenance descaling procedure, it must be rec- 
ognized that the reaction of muriatic acid on hard water 
scale is one of the most positive in the industrial clean- 
ing field. This technique should not be performed with- 
out very close supervision and control. 


Product Side Cleaning. Attempting to remove deposits 
from the product side of refinery and petrochemical 
process equipment is a much more complex problem. 
Product side deposits are never simple. They are usu- 
ally complexes of carbon, coke, iron oxide, iron sulfide, 
copper sulfide, various resins, product polymers, etc. 
The chemical cleaning solution may be called upon 
to perform both a cleaning and descaling job, simulta- 
neously. The chemical cleaning process will generally be 
slower on the product side. After the chemical cleaning 
solution has dissolved the “binder” elements, coke chips 
will be found to be chemically inert and their elimina- 
tion or extraction from the product stream will have to 
be almost on a physical basis, by means of traps, dams, 
or screens. In addition, the chemical cleaning solution 
must be capable of being removed or neutralized and 
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have no effect on the final product. Cases are known 
where the “onstream” cleaning job has been too effi- 
cient, resulting in one process tower being cleaned and 
the solids released almost plugging a subsequent compo- 
nent, such as a reboiler or a side stream stripper. The on- 
stream cleaning technique of removing foulitig deposits 
from the product side of process equipment is very much 
in its infancy and many details must be worked out be- 
fore it can be recommended generally. Because of its 
many attractive facets, however, including uninterrupted 
runs with obvious maintenance economies, it is being 
investigated vigorously by plant engineering personnel 
and those in the industrial cleaning field. 


Ultrasonic Cleaning. Another approach to onstream 
process equipment cleaning is the application of ultra- 
sonics. The scheme being investigated involves the at- 
tachment of high powered transducers to heat exchanger 
shells and, with the cavitation created, bouncing the de- 
posits off of the internal shell surfaces. Difficulty is being 
experienced by the masking on barrier effect of fouled 
rows of tubes, preventing the vibration from penetrat- 
ing to the inner core of the tube bundle. 

While the initial costs of ultrasonic equipment of the 
required size may appear high, operating and mainte- 
nance economies would be appreciable if present tech- 
nical difficulties can be eliminated. 

It has often been stated that “necessity is the mother 
of invention.” The element of “necessity,” today, in the 
petroleum and petrochemical processing industries is one 
of economics. Reduction of processing and maintenance 
costs is strongly motivating plant management and en- 
gineering personnel to seek out and develop improved 
and more economical materials and methods of getting 
the job done. Conventional off-stream chemical clean- 
ing has proved its worth over the years and this main- 
tenance frontier is being pushed into the new realm of 
onstream chemical cleaning of process equipment. For- 
tunately, petroleum and petrochemical industry person- 
nel are both progressive and cooperative with those in 
the industrial cleaning field. It is going to take this type 
of teamwork to make onstream process equipment clean- 
ing a practical reality in the very near future. 
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Applied Hydrocarbon Thermodynamics 


Part 24: Liquid Phase Fugacity and Activity Coefficients 


Wayne C. Edmister 
Oklahoma State University, Stillwater, Okla. 


AS POINTED OUT in Part 18 the theoretical pre- 
diction of the vapor-liquid equilibrium phase distribution 
ratios involve evaluating the fugacities of the com- 
ponents in both vapor and liquid phases, ‘The terms may 
be arranged in different ways so that these evaluations 
may be to find either fugacity coefficients or activity 
coefficients. 

For many calculations the fugacity coefficient ¢ is 
satisfactory. The fugacity coefficient of a liquid phase 
component can be found from PVTC data by an equa- 
tion of state whereas the activity coefficient cannot be 
found by theoretical means from volumetric data. 


Fugacity and Activity Coefficients. These two co- 
efficients are related as follows: 


¢$=y» (24.1 


where: ¢ = f/Px = fugacity coefficient of component in mixture 


{/fx = activity coefficient of compound in mixture 
f/p = fugacity coefficient of component in 
pure state 
All three of these coefficients are at the system condi- 
tions and apply to either phase. 

The meaning of the fugacity coefficient, ¢, is more 
clear for the vapor phase, for which it is the ratio of 
fugacity to the partial pressure. A similar definition 
could be used for the liquid phase but in this case ¢ has 
no meaning. 


For a liquid the vapor pressure at the system tempera- 
ture might be used in evaluating ¢, as was done in de- 
veloping the generalized fugacity coefficient correlations 
presented in Part 19. This definition of ¢ for the liquid 
leads to a K-value correlation in which the ratio of 
fugacity coefficients is a correction to the Raoult’s Law 
K-value, i.e. Equation 18.5 states that 
gL 


Actual — ov K 


K 


Raoult 


(24.2) 


If all terms in Equation 24.2 are properly evaluated 
this relationship will give the correct K-value. A correct 
and consistent evaluation of ¢" is one difficulty, how- 
ever. Another is that the physical meaning of ¢ is not 
as clear as that of the activity coefficient. 


Reference States. The activity coefficient, y, is the 
ratio of the activity of a component in a mixture to its 
activity in a pure liquid reference state, as shown by 
Equation 24.1. This ratio has a significant meaning. 
When y = 1.0 the mixture is ideal. Departure from 
unity indicates deviation from ideal solution behavior. 
For this reason the activity coefficient is the preferred 
method for correlating and evaluating the fugacity of 
components in liquid mixtures. The problem is the pure 


December, 1960—-PETROLEUM REFINER 


component reference state for gases that are dissolved in 
liquid solution. 

For the heavier components or the solvent of a mix- 
ture it is no problem to estimate the fugacity at the pure 
liquid state. The light components or the gas solute 
usually cannot exist as a pure liquid at the system con- 
ditions. Frequently, the system temperature is higher 
than the critical of the gas solute, or the vapor pressure 
of the solute is higher than the system pressure. In either 
case the pure liquid state is unattainable for the dis- 
solved gases and lighter components so a hypothetical 
liquid is necessary as a reference state for the activity 
coefficients of these components. 


Definitions and Fugacity Relationships. Several 
methods have been suggested for correlating and pre- 
dicting liquid activity coefficients. Some of these will be 
discussed after a few words about the definitions of ac- 
tivity coefficient. From the fugacity condition of equilib- 
rium 


m, of, (24.3) 


From the definition of activity coefficients 


yL L 
‘ i xf e 


yf, 


solving for the liquid activity coefficient 


by definition: 


Kya. al 


At low pressures y‘; is sometimes unity, in which case 
the liquid activity coefficient is the ratio of Kactua) to 
Kidea:. At low pressure Kyjgea; will sometimes be equal to 
Kraouit,; Which leads to one definition of liquid activity 
coefficient, i.e., the ratio Kactuai/Kraouit OF (yP/xP°) 
This definition is not general and should be avoided. 

Values of y*; can be obtained from observed vapor- 
liquid equilibria data by the use of Equation 24.5, pro- 
viding y‘; can be estimated or assumed unity and Kyaea) 
can be found. Kyaeai is independent of composition and 
should be dependent on temperature and pressure only 
for each component. 

A variation on the above method for evaluating liquid 
activity coefficient is obtained by expressing the left side 
of Equation 24.3 in activity coefficient form and the 
right side in fugacity coefficient form, as follows 


Y” xf: = oiyiP (24.6) 
solving for activity coefficient 
Bad 


ye, 
. X; pL 


= fL/p 
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which is a rearrangement of Equation 18.6. Equation 
24.7 can be applied with experimental values of y; and 
x;, with calculated (equation of state) values of ¢Y and 
with values of the pure state fugacity, f*;. More on 
this later. 


Generalized ,"-B,-T. Correlation. Activity coeffi- 
cients can be found from the generalized fugacity 
coefficient correlations presented in Part 19 and giving 
the values of 6 = f/P°x as functions of T,, P,, and B,, 
the boiling point ratio for the liquid phase. 


(f,/P0,x,) at B, 
(FL, /P°,x,) at B. — 1,0 


yL 


(24.8) 





Both readings of ¢ are at the same T, and P, but at 
different B, values. 

The activity coefficients found in this manner were 
plotted against B", for lines of constant T,. There were 
no variations in y” with P, at constant T, and B,. Fig- 
ure 24. 1 is a plot of these activity coefficients. This plot 
shows the variations of y” with B, and T,. The greater 
the difference between B, and 1.0, the greater the value 
of y’. The plot also shows that y" increases with in- 
creasing temperature. This is consistent with the theory 
that the liquid phase is an ideal mixture at absolute zero 
temperature. 


Van Laar Equation for van de Waals Fluid. The 
well known Van Laar Equation was originally derived 
50 years ago from a consideration of thermodynamic 
changes occurring on the mixing of pure liquids, using 
the van der Waals Equation (P = RT/(V—B) — 
a/V*), assuming no volume change on mixing, change 
in entropy equal to that of an ideal solution, i.e. maxi- 
mum randomness. 

In terms of the van der Waals constants, the Van 
Laar Equation is developed on page 56-58 of Robinson 
and Gilliland? 


24.9 


where: 


the If finn: Sead 24.12) 
R ( ) 


a and b are the van der Waals constants. These equa- 
tions can be put into a more symmetrical form, which 
involves differently defined constants. By algebraic 
manipulations 


A ne 
anaemia (24.13) 


where: 


b,/RT (Va,/b, — Va,/b,)? (24.15) 


B =b,/RT (Va,/b, — Va,/b,)? (24.16) 


It will be recalled that the van der Waals constants 
are found from the critical constants, i.e. 


97 R?T,? a 
= ——_ ———_ and b = RT,/8P, 
64 Py 


The van der Waals method for evaluating the Van Laar 
constants is only an approximation, to be used when no 
other information is available. 


Regular Solutions and Solubility Parameter. Scat- 
chard® and Hildebrand* obtained a similar expression 
for the liquid activity coefficient without assuming the 
van der Waals fluid. This development is described in 
Hildebrand and Scott,* where the entropy of mixing of 
two components is expressed in “free volumes” form, 
as follows: 


Case I—Free volumes of the two components are pro- 
portional to their molar volumes, i.e. 


For this case the partial entropies of mixing were shown 


to be: 
4s, = — R| InXy, + Xn 


4S, R| InXv, + 


where: 
V, and V, = molal volumes of components 1 and 2 


— —— . as 
4S, and AS, = partial entropy of mixing for components | 
and 2 
=v. 


x,V, +x,V, liquid volume fraction of component 1 


Xe Ve 
SV, Pave 
Case II—Free volumes and also molar volumes are 

equal, giving the following for the partial entropy of 

mixing: 


: ditto for component 2 


AS, = -Rinx, (24.19 


= — RInx, 24.20 


Case II is the entropy of mixing for an ideal! solution. 
For Case I the activity coefficient relationship is 


V V V,X?2y. 
In Y, = In — ive ses oe Bad nas 2 fe, 5.52 
\ s - Vv, RT 1 2 
(24.21) 


When the ration (V,/V.) is close to unity the first two 
right hand members drop out giving 


NiX*v2 (3 __ 3 y2 22) 
RT 1 2 


In yi = 
The development of this equation follows: 
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FIGURE 24.1—Generalized Activity Coefficient for Liquid Composition Effect on Vapor- 
Liquid Equilibria K-Value. 


For an 
Law 


ideal solution where P; = x,;P,° (Raoult’s 
the heat of mixing is zero and the partial free 
energy of mixing is 


AF, = RTin RTinx, 


where: 4F, = partial free energy of mixing for component i 
P, = partial pressure of “i” in solution 
P,° = vapor pressure of “i” 

x mol fraction 


i 


Very few substances form ideal solutions. Many more 
form what is known as regular solutions, which is non- 
ideal to the extent that there is a heat of mixing but the 
entropy of mixing is the same as for ideal solutions, i.e. 
Case II above and 

4S, =—Rinx, (24.24) 
Equation 24.24 represents the maximum randomness 
during mixing. 

For a regular solution the partial free energy of mix- 
ing is obtained by combining Equation 24.24 with the 
following thermodynamic equation 

F, = 4H, — TAs, (24.25) 
giving 


AF, = 4H, + RTInx, 


where: /\H; 
ponent i. 


partial enthalpy of mixing for com- 


An expression for (\H; must be obtained and combined 
with Equation 24.26 to give an expression for /\F). 

For regular solutions it has been shown in Chapter 
VII of Hildebrand and Scott* that the heat of mixing 
term can be expressed as a function of the cohesive- 
energy densities of the components, as in the following 
equation 
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yey 


molal energy to vaporize the 


er : AE, \’2 (AE 
4H, = V,Xv,? | | —— : 
. V~, V, 


\E, and AE, 
liquid to infinite volume. 

Combining Equations 24.26 and 24.27 and introduc- 
ing a solubility parameter, 8, which is defined below, 
gives the following expression for the partial free energy 
of mixing 


where: 


AF, = RTInx, + V, (8, — 8, 
4F, = RTInx,-++ V, 


2 Xv." 
, =e 8)? My. 2 


AE \'2 
where: 46 v solubility parameter 
(24.30) 


4E=energy of vaporization of liquid to infinite 


attenuation. 


Equations 24.28 and 24.29 are for regular solutions. 
AF from these equations will always be positive. The 
sign of (6; 8.) does not matter because squaring will 
always give a positive term anyway. 

By the definition of fugacity and the choice of the 
reference state, the following equation is obtained for 
the activity coefficient: 

Vv 


1 


f, Vv, a Vv. 


Se a aD 3 
es RT RT 

4 24 
Equations 24.31 and 24.32 differ by the liquid volume 
and liquid volume fraction. It will be noted that there 
are two alternate forms of each activity coefficient 
equation. This results from the fact that 


Xe v5 é. §,)? re) 8. 


I 
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and 


X%,, (8 


1 1 
where: 


nos 
mixture” “™ Xv; 8, 


Van Laar Equation and Solubility Parameter. 
Equations 24.31 and 24.32 are frequently referred to as 
the Scatchard-Hildebrand relationships. They may be 
used to estimate the liquid phase activity coefficients, 
but it is more convenient to put them in another form. 
These equations reduce to the familiar van Laar equa- 
tion by defining the two constants A and B as follows. 

Vi 


A=4- (8,—8,)* 


(24.33) 


(24.34) 


* 
B= apr (1—*s)* 


Combining Equations 24.31 with 24.33 and 24.32 with 
24.34 replacing Xv. and Vv, by their equivalents 
(x2V2)./(xiVi + X2V2) and (x1Vi) /(x:V; + X2V2) > 


and rearranging gives 


24.36) 


This is the well known Van Laar Equation, with the 
constants A and B_ given by Equations 24.33 and 24.34 
as functions of the component physical properties and 
temperature. If the subscripts 1 and 2 denote the solute 
and the solvent, respectively, the above terms have the 
following meanings: 


V, and V,=liquid molar volume of solute and solvent. 

5, and 5, =solubility parameter of solute and solvent. 

x, and x, = liquid mole fraction of solute and solvent liquid 
phase. 

Y, and Y, == activity coefficient of solute and solvent. 


For multicomponent mixtures the solvent is the total 
of all the other components except the solute. The liquid 
volume and the solubility parameter for the multicom- 
ponent solvent are the average V and 8 values for the 
components of the mixture; i. e. 

(V.) =x,V 


2/mix~ * 8 


=2Z Xv; 8, 


(24.37) 


(6 (24.38) 


2/mix 
It will be noted that V. is a molar average while 8, is 
a liquid volume average. 

Advantages of this method for estimating activity co- 
efficients are: (1) A and B can be estimated from physi- 
cal properties, (2) the effect of concentration on activity 
is included, (3) the effect of temperature on A and B is 
included. 

A disadvantage is that the values of V and 8 cannot 
be calculated directly for all substances and conditions. 
The lighter components of a mixture are frequently in 
solution at a temperature and pressure where these com- 
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ponents could not exist as a liquid in the pure state. 
This might be regarded as a hypothetical liquid state for 
these gases. The values of V and 8 for this hypothetical 
state must be obtained by extrapolation or by back- 
calculations from experimental vapor liquid equilibria 
data. 

The dependence of the K-value on solubility param- 
eter difference is illustrated in Figure 24.2 for methane 
at 100° F and 500 PSIA. This is from the Prausnitz, 
Edmister and Chao paper.® It will be noted that the 
abscissa is (8, — 8;,)*. This solubility parameter differ- 
ence was used because it includes a concentration term. 
The solubility parameter equation accounts for the vari- 
ation of “K” over a wide range because of the nature 
of the solvent and various dissolved quantities of other 
light hydrocarbons (ethylene and isobutane). Figure 
24.2 also bears out the linear relationship demanded by 
Equations 24.7 and 24.31. This linearity holds rigor- 
ously, barring significant variations in the vapor fugacity 
coefficient. As will be shown later, ¢ actually does not 
vary much for methane in these mixtures. 

Heat of Mixing. An interesting corollary to the above 
is the calculation of the heat of mixing. 


From Equation 24.27 


AH =: x,4H, + x,4H,= (x,V,X2, + x,V.X+,2) (8, 


1 


-5,)? 
(24.39) 


from which 


AH = Xv, Xv, (x,V, +x,V,) (8, —8,)2 (24.40) 
This equation may also be applied to multicomponent 
mixtures. 


Evaluation of Solubility Parameter. As shown by 
Equations 24.32 and 24.33, the constants A and B of 
the Van Laar Equation are functions of a components’ 
liquid volume, the system temperature and the solubility 
parameter difference. 

Values of V and 8 for these equations are found in 
two ways. For higher boiling components V and 6 may 
be found from pure component physical and thermal 
properties. 

Hildebrand and Scott* gave the following approxi- 
mate variation of solubility parameter with temperature 


din 6 ae 
: ee Be (24.41) 
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FIGURE 24.2—Effect of Solubility Parameter on K value of 
Methane at 100° F and 500 Psia. 
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FIGURE 24.3—Solubility Parameters of Hydrocarbons. 


where: @= coefficient of thermal expansion 


As will be shown later this temperature variation is not 
necessary. A constant value of 8 at all temperatures is 
satisfactory and much simpler. 

Application of this method to the calculation of vapor 
liquid equilibria in heavy oil absorption systems requires 
determination of the solubility parameter of the absorber 
oils. Strictly speaking, these oils should be broken down 
into narrow boiling cuts, the solubility parameter of the 
cuts evaluated according to Equation 24.30, and the 
over-all solubility parameter of the oil synthesized from 
that of the cuts as the volume-averaged mean value. 
This procedure is tedious, and the necessary information 
is often not available on the individual cuts. It appears, 
fortunately, that sufficient accuracy is obtained by 
taking such oil as a single compound characterized by 
its average boiling point, API gravity, and average mole- 
cular weight. These properties are included in standard 
inspections. 

Illustration—Calculate the solubility parameter at 
25° C of the hydroformer still bottoms that was used 
by Solomon in experimental studies of vaporization equi- 
librium ratios.* The characteristics of this absorber oil 
are as follows: 


Gravity, °API 4.8 


Mole Average Boiling 
Point, °F 


Molecular Weight 
Solution— 
Density at 60°F = 1.038 g/ml, from given °API 
Density correction factor to 25° C (77° F) = 0.993% 
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Density at 25° C= 0.993 X 1.038 = 1.030 g/ml 

V, molal volume at 25° C = 209/1.030 = 230 ml/g- 
mole 

AH at 634° F = 13,060 cal/g-mole, from Kistiakow- 
sky equation 

AH correction factor to 25° C = 1.369, according to 
Watson’s 0.38 exponential correction’® with T, = 
1066° F 

AH at 25° C = 1.369 « 13,060 = 17,870 cal/g-mole 

RT at 25° C = 592 cal/g-mole 

AE at 25° C= 17,870 — 590 = 17,280 cal/g-mole 

AE/V = 85.1 cal/ml 

= 9.23 (cal/ml)* 


This is a high value for solubility parameter, typical for 
aromatic hydrocarbons. 

For the lighter components of the liquid mixture the 
values of V and 6 cannot be found from physical and 
thermal properties because these components cannot 
exist as pure liquid at the system temperature. Accord- 
ingly the values of V and & must be estimated from 
correlations or extrapolations, developed from values 
obtained by: (1) back-calculations from experimental 
equilibria data at higher temperature, and (2) calcula- 
tions from physical and thermal properties at lower 
temperatures. Prausnitz, Chao and Edmister® evaluated 
the solubility parameters in this way. 

Figure 24.3 is a plot of solubility parameter against 
temperature. The saturated vapor and liquid envelopes 
for ethane, propane, and n-butane were computed by 
Equations 24.30 in the following form for either satu- 
rated vapor or liquid. 


(==) -RT(Z8—1) | 
ee pe es Pie 
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The generalized plots of Lyderson et al® were used as 
the source of the (H®°—HS")/ Tc, (H° — H8Y)/T®, 
ZS" and ZSY values, reduced temperature, T,, being the 
variable. Values of the molar volume for the denomina- 
tor were found from the compressibility factor at the 
same saturated vapor or liquid condition. The units of 
8 and (cal/ml) *. It will be noted that the 8 vs T curves 
for saturated vapor and liquid join at the critical point. 

At temperatures beyond the critical, values of 5 can- 
not be determined in this manner. Light hydrocarbons 
can be liquid solution at temperatures above their criti- 
cal, however, so values of § must be obtained somehow 
if the method of Equations 24.33, 24.34, 24.35, and 
24.36 is to be applied to gases in liquid solution. 

Solubility parameters for the light hydrocarbon gases 
have been found by back-calculations from observed 
vapor-liquid equilibrium data in some work done re- 
cently.® In this work three hypothetical pure component 
properties were determined for the light gases in liquid 
solutions. These were V, v, and §. These simultaneous 
calculations are described later. These 8 values are also 
plotted on Figure 24.3 along with the values of 8 for 
the heavier hydrocarbons (i.e. the solvents) of the mix- 
tures of the data processed. It will be noted that these 
8 vs T do not drop suddenly to the critical point. They 
do show a decrease in 8 with temperature, however. 
This temperature effect has little or no significance as 
the shape of the 8 vs T curves for the light components is 
determined by the 8 vs T relationship used for the heavy 
components of the mixture. 


Se 40 


In more recent work on this subject, Pigg’ studied 
ethane binaries having as his objective the simplifica- 
tion and extension of the solubility parameter technique 
proposed by Prausnitz, Chao and Edmister.® It will be 
recalled that in this previous work the solubility para- 
meter, 5, was defined as a function of temperature. Since 
differences in, rather than actual values of 8 are used 
in the Hildebrand relationships, it appeared that it 
would be possible to eliminate the temperature varia- 
tion, which Pigg’ has done. From the results of this work 
and the previous investigation, the solubility parameters 
given in Table 24.1 have been selected for use in pre- 
dicting the A and B coefficients of the Van Laar equa- 
tion. 


Liquid Molar Volume. Molar volumes of the liquid 
mixture components are required at the system condi- 
tions for evaluating A and B, the Van Laar Coefficient. 
The choice of V values is important because V, and V, 
have a direct effect on A and B. 

In this connection it is of interest to point out that 
Equation 24.31 and 24.32 were derived with no volume 
change on mixing so it is not theoretically vigorous, 
especially for solutions containing one component above 
its critical. 

For the present purposes, Equations 24.33, 24.34, 
24.35, and 24.36 should be regarded as semi-empirical 
relationships with adjustable parameters that can be 
made to apply to all hydrocarbon vapor-liquid hydro- 
carbon mixtures. The liquid molar volume was esti- 
mated by the use of Watson’s expansion factor® in 
previous work® 


24.4—Values of the A and B Constants for the Van Laar Equation. 


sURE 


FIC 
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FIGURE 24.5—Composition 
Function for the Van Laar Equa- 
tion. 
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FIGURE 24.6—Van Laar Liquid 
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V=(V,o,) (5.7 + 3.0T,) (24.43) 


where: V, = liquid molar volume at a low reference tem- 
perature T,. 
#®, = expansion factor at T,. 
T, = reduced temperature. 


The product (V,;) is a constant for each component. 
Values of this liquid volume characteristic constant were 
evaluated and are given in Table 24.1. Equation 24.43 
when applied with the characteristic constants in Table 
24.1, will give liquid volumes of an incompressible liquid, 
i.e. a liquid at pressures 5 to 10 times the critical pres- 
sure. 


In this pressure region liquid volume is a straight line 
function of temperature as substantially below the satu- 
rated liquid volume. Equation 24.43 is a special and 
simplified case of the complete Watson liquid density 
correlation in which the reduced pressure is also a 
variable. 


TABLE 24.1—Constants for Activity 
Coefficient Calculations 





Hildebrand 
Solubility Watson 


Expansion 


TABLE 24.2—fugacity Coefficients of 
Gases in Hypothetical Pure Liquid State 
Source: Prausnitz, Edmister, and Chao*® 


Comparisons with observed saturated liquid volumes 
for hydrocarbons show that Equation 24.43 is low, as 
illustrated below for the ethane-benzene data of Kay 
and Nevins." 


Conditions: Saturated liquid at 800 psia 
Volume of Mixture cc/gm mol 





Mole Fraction 
Ethane in 
Benzene Correlation 


0.15 : 143 
0.38 ; 101 
0.50 92 
0.72 85 
0.85 89 


Complete 
Watson 


Observed Equation 24.43 








These mixture volumes were calculated as the molar 
averages, i.e. Vniz = 2 xiVi 

The large differences between the observed and the 
Equation 24.43 mixture volumes indicate the need for 
more work to improve this method for evaluating the 
Van Laar A and B coefficients. A volume correlation 
that will give correct and consistent activity coefficients 
is required. 

The following method was used® 
in deriving 8 and y values of gases 
in liquid solutions. With liquid 
molar volume defined by Equation 
24.43 and these characteristic Vio, 
constants, in Table 24.1 the two 
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and 24.35 to observed vapor-liquid 
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TABLE 24.3——-Comparison of Kirkbride and Bertetti’s K with Calculated Values 


cal liquid state were plotted against 
temperature and pressure. 


Liquid fugacities of dissolved gases 
found in the calculations for the 
pure hypothetical reference state are 





Obs. Mole Fract. 


rs given in Table 24.2. Except for hy- 





Coefficients 
x y Y > 





drogen the values of 8 are given on 
Figure 24.2. Typical values of 8 


Dev. 
Percent 





Experimental Run No. 50, 123 psia, 90 °F, in 
Naphthenic Oil (3 = 7.81) 


found for hydrogen are § = 4.0 @ 
0°F, 8 = 2.9 @ 100° F, and 8 = 2.1 





0.8931 
0.0530 
0.0157 
0.0230 
0.0141 


Experimental Run No. 51, 124 psia, 90 °F, in 
Paraffinic Oil (3 = 7.46) 


1.575 
1.435 
1.251 
1.16 
1,07 


@ 200°F. 


Comparison with Experimental 
Data. The solubility parameter 6 





0.0356 0.9080 
0.0465 
0.0129 
0.0144 
0.0182 


Experimental Run No. 52, 124 psia, 92 °F, in 
Aromatic Oil (3 = 9.66) 





and liquid fugacity coefficient v pre- 
sented by Prausnitz, Edmister, and 
Chao® were developed from either 
pure-component properties or from 
solubility data in binary mixtures. 





0.9185 
0.0318 
0.0096 
0.0266 
0.0135 


1 
>3 
-® 
4 
7) 





| 
| 




















These values were used to compute 
“K” in multicomponent mixtures 
under conditions that had been ex- 
perimentally studied. The results 
were compared with observed “K” 








* From Lydersen, Greenkorn, and Hougen®. 
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values. Solomon’s® experimental 
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TABLE 24.4——Comparison of Solomon’s K of Methane with Calculated Values 


of methane with computed values. 





Obs. Mole Fract. Coefficients 


P. psia | x 


Selvent 


The experimental studies were on 
mixtures of methane, ethylene, isobu- 
tane, and the heavy solvents. The 


—» = 


| Dev. 





M.C. Gas Oil..... 
M.C., Gas Oil 
M.C., Gas Oil 
M.C. Gas Oil 
M.C, Gas Oil 


0.0785 
0.0945 
0.060 
0.058 
0.1055 
0.0255 
0.0285 
0.071 


Hydroformer Still Btm.... 
Hydroformer Still Btm . 
Hydroformer Still Btm.... 








n-Hexadecane. . . 0.035 





n-Hexadecane 
n-Hexadecane. 
n-Hexadecane 
n-Hexadecane. . 
n-Hexadecane. 


0.0495 
0.095 
0.0245 
0.029 9 
0.132 0.975 
0.0495 | 0.434 0.966 
0.055 0.3725 0.984 
0.0235 | 0.2635 0.998 
| 0.935 0.4005 0.995 
0.0405 
0.0395 
0.013 
0.0215 
0.023 
0.0635 


o> > 
DODO oONwNw 
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CS ee ee 


Dicyclohexyl 
Dicyclohexy! 
Dicyclohexy! 
Dicyclohexyl. . . 


Se es ae 
Seo tots 
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0.632 
0.457 
0.2455 
0.3945 
0.3905 | 
0.514 


0.962 
0.977 
0.998 
0.991 
0.998 
0.997 


Methylnaphthalene 
Methylnaphthalene. . 
Methylnaphthalene. . 
Methylnaphthalene 
Methylnaphthalene 
Methylnaphthalene . 
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| Percent 
solubility parameter and “liquid” 
molal volume of ethylene were not 
available from data processing but 
were estimated from properties of 
the light paraffins at the same tem- 
perature. This admittedly was not 
accurate, but the estimated quanti- 
ties were used only in the calcula- 
tion of average solubility parameter 
of the liquid mixtures, to which the 
errors should not contribute to any 
significant extent. 

“K” values of isobutane in Solo- 
mon’s mixtures were calculated based 
on Lydersen’s generalized v with 
typical results at 100°F as given in 
Table 24.5. 
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solvents that were used in these cal- 
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K culations are given in Table 24.6. 
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Expt. Charts for Van Laar Activity Co- 
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efficient. Activity coefficient of 
components in liquid mixtures can 
be estimated by Equations 24.35, 


0.275 
0.316 





TABLE 24.6—Solubility Parameter 


and Liquid Volume of Solvents 


24.36, 24.37, and 24.38 by using 
Equation 24.45 for the liquid molar 





Solvent Investigator 
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volumes and the characteristic con- 
stants given in Table 24.1. This 
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a method for evaluating y” is ideally 
suited for digital computer solution. 
Physical properties of the individual 
components and the concentrations 
of all components are taken into 


consideration. 
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to multicomponent mixtures, the 
mixture is treated as a binary, in 
which one component is the solute 
and all the others constitute the sol- 





studies of “K” values of light hydrocarbons were 
found the most suitable for the test because of the widely 
different character of the solvents, including aliphatic, 
naphthenic, aromatic oils, and compounds under com- 
parable conditions of temperature and pressure. In 
addition, Kirkbride and Bertetti’s'? low pressure data 
were tested, their high pressures being beyond the range 
of the v charts here developed. 

Table 24.3 summarized comparison of Kirkbride and 
Bertetti’s “K” with computed values. An average ab- 
solute deviation of 15% is observed for the “K” values 
of all the light hydrocarbons present. No trend of de- 
viation is observed in the hydrocarbons from methane 
to pentane, in: spite of the difference in source of y, 
which is taken from computed values for the lighter 
compounds and from a generalized correlation for the 
heavier compounds. 


Table 24.4 summarizes comparison of Solomon’s “K” 
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vent. The solvent properties will be 
the average of the component values, i.e. molar average 
volume and liquid volume average solubility parameter. 
Each component will be considered the solute, in turn, 
in estimating activity coefficients by this method. 
Although this Van Laar Equation method has not 
been thoroughly tested yet, it appears to have promise 
for regular solutions. It satisfies the requirement of 
y“: > 1.0 as x; — 1.0. There are two adjustable param- 
eters in the equations (8 and V) for each component 
of the mixture. These are called “adjustable” to indicate 
that the values of § and Vi, can be modified later 
when, as and if necessary to improve the method. 


For convenience in hand applications three charts 
have been prepared for use in evaluating y" by this 
method. Figure 24.4 gives the values of the Van Laar 
coefficients, A and B, as a function of temperature and 
the solubility parameter difference for each substance. 
The lower part of this two parameter chart gives the 
values of V/RT as a function of temperature for several 
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hydrocarbons and hydrogen. In the upper part of this 
chart A (or B) is plotted against V/RT for lines of 
constant (8, -— 8). Thus V/RT is a common abscissa 
scale for both parts of this chart. 

Two readings of Figure 24.4 are necessary, one for 
the solute and one for the solvent, to obtain both A 
and B for the evaluation of y” for a given equilibrium 
condition or problem. The temperature and the solu- 
bility parameter difference would be the same for each 
reading. As prepared, Figure 24.4 is for binary systems. 
It can be applied to multicomponent mixtures by first 
averaging the § and V values for the solvent. This might 
be done later, after this method has been proven for 
binary systems. 

From A and B, plus the mol fractions, the Van Laar 
y™ may be found by the use of Figures 24.5 and 24.6. 
Figure 24.5 is a plot of the Van Laar function 


a Bs, - & , i 
x err; 


against mol fraction x; or x2 for lines of constant A/B 
or B/A. These are straightforward calculations, which 
would be made with the equation in computer solution. 
The ordinate of Figure 24.5 gives 


The values of y"; and y”, may be found from the read- 
ings of Figure 24.5 and the A and B values by using 
Figure 24.6, which performs a simple multiplication 
and conversion from the natural log to the number. 


Liquid Activity Coefficients from Experimental 
Data. It is of interest to examine the procedure for 
“ from experimental vapor-liquid phase 
equilibria data. From the definitions of terms, the liquid 
activity coefficient is related to the other properties as 
follows for all components of the mixture: 


evaluating y 


7,©: (24.44) 
Where: y; and x; = mol fractions of component “i” 
the vapor and liquid phases 
¢,V f y Py, = 
in the vapor phase 


P = system pressure 
f, —fugacity of 


fugacity coefficient of component “i 


component “i” as a pure liquid at 
the system temperature and pressure. 


Values of y;, xi;, and P will be known from the experi- 
mental observations. The value of 4%; can be calculated 
by an equation of state using the known vapor com- 


position and the system temperature and pressure. This 


L 
i 


It will be noted that f; appears in the denominator 
of both sides of Equation 24.44. This must be the same 
fugacity which must have values that satisfy the require- 
ment that y"; — 1.0 as x; — 1.0. The equality of Equa- 
tion 24.44 would not be affected by the value of f; used 
on both sides. The value of y"; will be affected by the 
value of f, used, however, as f," can have only one 
value for a given substance in a fixed system. The re- 


leaves two unknowns f; and a L(or y 
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quirement that y"; — 1.0 as x; — 1.0 provide a method 
for determining f; from data on different compositions 
of the same components. Either isobaric or isothermal 
data may be used. 

As pointed out previously, the evaluation of f; for the 
solvent or heavier component of the mixture from volu- 
metric data is straightforward. The usual method is to 
find the saturated liquid fugacity, which is equal to the 
value of f for the saturated vapor at the same condi- 
tions, and then correcting this from the vapor pressure 
to the system pressure. This correction is made by the 
following equation, which is obtained by integrating 
Equation 18.43 for a constant average volume, giving 


gar (P2— Pil (24.45) 


V, 
f, exp — 


f. = 


where: subscripts 1 and 2 designate the saturated 
liquid and the supercompressed liquid states, re- 
spectively, both at the same temperature. 

For gases in solutions this evaluation of a pure 
“liquid” fugacity involves assuming a hypothetical liquid 
state. When the system temperature is above the critical 
temperature of the solute gas, it is necessary to find the 
molar volume the solute gas would have at the system 
temperature if the solute were a liquid instead of a gas. 

Prausnitz** proposes estimating the solute fugacity at 
the hypothetical liquid reference from volu- 
metric data on the gas solutes at lower 
i.e. at temperatures below the critical. In this calcula- 
tion the fugacity of the saturated liquid is converted 
by Equation 24.45 from the vapor pressure to the system 
pressure. 

From data on several mixtures of the same solute 
and solvent the values of the liquid fugacity and the 
liquid volume of the solute were found so thaty"; 
as x; > 1.0. This will be developed further in a later 
installment. 

When the vapor phase forms an ideal mixture, for 
which. 


State 
temperatures, 


—> 1.0 


— y ; 
f ; =f,y, (Lewis & Randall fugacity rule 


Equation 24.44 becomes 


ae ed 
K 


Ideal 
, 4 —fL Vv 
where: K ideal =f, /f, 


In the special case represented by Equation 24.45, 
y* = 1.0. This frequency is a good approximation. 
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EDISON’S OMNICORDER 


NEW MINIATURE INKLESS RECORDER 


DESIGNED FOR STANDARD, INEXPENSIVE 
EXPLOSION-PROOF ENCLOSURES 


= JUST 3%” X 3%” X 3” m= NO PEN, INK OR RIBBON 
= CHARTS EASY TO CHANGE= BUILT-IN VARIABLE CHART SPEED 
= RECORDS ANY VARIABLE= ECONOMICAL 


Edison’s Omnicorder will record any variable 
that can be converted to an electrical signal— 
from thermocouple outputs to flow measure- 
ments and power consumption. In addition to 
its low initial cost, further savings are inherent 
in Omnicorder because it fits into a standard 
Crouse-Hinds type GUB110-1-02 instrument 
enclosure and meets all explosion-proof re- 
quirements. Now you can install and operate 
this precise circular chart recorder at a cost 
considerably lower than conventional recorders. 


The remarkably legible 3-inch chart requires 
no pen, ink, ribbon or other cumbersome 
mechanisms. A simple three-speed adjustment 
regulates chart rotation to provide a variety of 
time sequences: one hour, one day and seven 
days per revolution—or one day, seven days 
and thirty days per revolution. Standard, 
easily-changed charts are available for elec- 
trical measurement, temperature, pressure, 
flow, and special charts can be designed to fit 
specific requirements. Omnicorder is operative 
in temperature ranges from minus 20°F to 
plus 175°F. For complete information on this 
rugged, maintenance-free Omnicorder, write 
for Catalog 3057. 
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HOW TO USE 
SAMPLE BOMBS 
SAFELY 


Think the number “13” is 


unlucky? Well, here are 13 rules 








1900 mi 
400 psi 
CARBON STEEL 


for sampling light hydrocarbon 


mixtures that may keep you 


out of serious trouble 








For maximum safety, new monel sample bomb (top) has distinct 
advantages over its carbon-steel cousin (bottom). 


J. C. Ducommun, 
Standard Oil Co. (Indiana) 


ACCIDENTS INVOLVING the taking of light 
liquid hydrocarbon samples are common, but Standard 
Oil Co. (Indiana) has set up some rules that, if fol- 
lowed, will virtually eliminate most of them. The com- 
pany developed these rules after studying a case history 
in which a sample container ruptured (PETROLEUM RE- 
FINER, June 1960, Page 231). This rupture released 
butane vapors which promptly flashed. 

In this classic example, an operator experienced in 
field sampling failed to vent the container after filling. 
Subsequent temperature change, which occurred when 
the sample was taken from the field to room tempera- 
ture, resulted in the rupture. Careful study of the prob- 
lem led Standard of Indiana experts to the following 
recommendations for sampling light liquid hydrocar- 
bons: (light liquid hydrocarbons, for purposes of these 
rules, are defined as those with a RVP of 18 psi or more). 

1. For sampling light liquid hydrocarbons use monel 

ASTM B-165; 70 percent nickel, 30 percent copper) 
sample containers. These should be designed and hydro- 
statically tested in accordance with Interstate Com- 
merce Commission Specification 3A, with a pressure 
rating of 5,000 psi. The wall stress should not exceed 
24,000 psi at service pressure. Containers should be 
equipped with high pressure forged-steel valves, and are 
not to be equipped with reentrant tubes. 

2. For routine sampling of light liquid hydrocarbons, 
no sample containers larger than 150 ml nominal ca- 
pacity should be used. Under special circumstances, 
containers as large as 300 ml nominal capacity may be 
used, Authorization for each individual case should be 
obtained from someone designated by the refinery man- 
ager. 
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3. The usual sizes of sample containers should be 
75 ml, 150 ml and 300 mi nominal capacity. For special 
purposes, containers smaller than 75 ml may be used 
routinely at the discretion of individual laboratories. 

4. All sample containers should be hydrostatically 
tested to 8,000 psi at least once every five years. Also, 
all sample containers should be visually inspected for 
internal corrosion whenever a valve is replaced or re- 
paired, or more often if required. If visual inspection 
reveals corrosion, the container should be tested to 8,000 
psi before it is returned to service. This should be done 
at intervals of six months thereafter. If a container re- 
ceives visual damage, it should be tested to 8,000 psi 
immediately. A container should be discarded if any 
permanent deformation occurs due to the 8,000 psi test. 

5. Samples of light liquid hydrocarbons should be 
taken only by properly trained personnel, and only with 
the knowledge of the stillman or operator responsible. 

6. Sample containers should be prepared prior to 
sampling to avoid producing an explosive mixture 
within the container either before or during the sam- 
pling operation. It is all right to purge containers with 
nitrogen to prepare them for sampling light liquid 
hydrocarbons. 

7. Direct and uncomplicated procedures for taking 
light liquid hydrocarbon samples should be established 
and put into effect at all locations. Any deviation from 
standard practice should have approval of the author- 
ity designated by the refinery manager in each case. 

8. In all cases, outage of about 20 percent should be 
obtained before the sample container is taken away 
from the sampling location. 

9. Sample containers should be transported in trays 
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or cartiers designed to protect the valves from damage. 

10. When a sample container is received at the 
laboratory, it should be weighed immediately to confirm 
that the outage is at least 20 percent. Adequate records 
and information should be maintained by the laboratory. 
This permits good estimation of the sample volume 
based on the weight of sample taken. Containers which 
are more than 80 percent full should be vented (liquid 
withdrawn) with proper safety precautions to achieve 
20 percent minimum outage. See rule 13. 

11. The laboratory at each location should be re- 
sponsible for assuring that valves on sample containers 
and sampling apparatus are in good condition. It is best 
to plug both container valves after the sample has been 
obtained. (Plugs are to be only finger tight.) The lab- 
oratory should also check all filled containers for leak- 
age after the containers have been weighed and the 
outage adjusted. 

12. Filled sample containers should be kept under 
refrigeration or out-of-doors (shaded) until analysis is 
commenced. 

13. When an analysis is completed, the sample con- 
tainer should be slowly vented and purged to dilute the 
hydxtearbon vapors immediately. They should be dis- 
charged well away from buildings or possible sources of 
ignition. 

Special Sampling of Light Liquid Hydrocarbons. 
Circumstances may sometimes require more than 300 
mLof light liquid hydrocarbon. In these cases: 

© If samples of refinery origin are not required, light 
liquid hydrocarbons (such as isopentane and n-butane) 
should be purchased from commercial sources in ICC- 
approved containers. These should be weighed on re- 
ceipt at the laboratory to confirm proper outage. 

© If samples of refinery origin are required, the de- 
partment desiring such samples should make provision 
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for safe sampling and handling. Minimum requirements 
are: 

(1) The operating supervisor and stillman responsi- 
ble for the location from which the sample is to be 
taken should be notified in advance of such sampling. 

(2) As a minimum, all sampling containers should 
conform to applicable ICC specifications suitable for 
the temperature and pressure anticipated and the sam- 
ple to be handled (ASME design basis would also be 
satisfactory). 

(3) The sampling should be done under direct at- 
tention of qualified personnel. 

(4) Sample containers should be prepared prior to 
sampling in such a way as to avoid producing an explo- 
sive mixture within the sampling container either be- 
fore or during the sampling operation. 

(5) Positive precautions should be taken to insure 
about 20 percent outage either by weighing during the 
sampling operation or by volume measurement of im- 
miscible liquid displacement. 

These instructions, which each of the Standard of 
Indiana refineries observe, are not presumed to cover 
in detail every step involved in taking, handling, and 
using light hydrocarbon samples. The characteristics of 
the sampled material, conditions at the sampling site, 
and laboratory facilities provided will vary considerably. 
These basic instructions require supplementary direc- 
tions by each lab head. 

The actual lab testing method for the sample is not 
prescribed. Technicians in the lab will often have to 
transfer part of the sample from the original container 
to some special container for certain tests. For instance, 
there is a test procedure for commercial LPG that spe- 
cifies the design and material of the container. 

It is natural to question why a container for sampling 
light liquid hydrocarbons cannot be designed like al- 
ready proven commercial LPG storage vessels. The 
answer: Commercial LPG tanks usually remain out- 
doors while their contents are consumed. They can be 
protected by pressure-relieving devices vented in ac- 
cordance with accepted practice. Their adequacy is 
attested to by their safety record. But in the case of the 
refinery sample container, we are not concerned only 
with avoiding damage to the container. We must also 
prevent accidental release of light hydrocarbon in the 
lab. Therefore, use of a pressure relieving device would 
defeat our purpose. 


Standard of Indiana chose a design basis for sample 
containers which will provide maximum safety but will 
not result in excessive cost. Monel was chosen for ma- 
terial because of corrosion resistance and good physical 
properties. In case of moderate over-pressuring this 
material will elongate and by increased volume effect 
some reductién of pressure. A 5,000-psi pressure rating 
was selected as a design basis for sample containers so 
the container would not fail—even with no outage. For 
sample containers of limited capacity, the wall thickness 
required is not excessive. The illustration shows the dif- 
ference between the new and the old sample containers. 

Light liquid hydrocarbon sampling and testing pre- 
sent special problems not encountered in ordinary com- 
mercial LPG handling. By observing carefully the above 
principles, safe light liquid hydrocarbon sampling can 
be assured. 


= 
—_ — 
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POWER STYLES IN THE 
REFINERY ORGANIZATION 


This final article in the Applied Group Dynamics series 
Shows how the management development laboratory 
emphasizes the entire organization as a problem-solving 
system in contrast with the two-person, small-group or 
intergroup aspects of organizational life 


Robert R. Blake and Jane S. Mouton 
The University of Texas, Austin 


It is quite possible to study an entire organizational 
unit such as a refinery or plant, through applied group 
dynamics. One approach to this is to contrast the con- 
sequences of the two basic power styles which have 
been shown earlier to be so important for thinking 
about supervisor-subordinate rela- 
tions, small group action and inter- 
group aspects of behavior. We'll 
briefly review these two theories as 
applied in analyzing an organization, 
then take up a description of a typi- 
cal management development labo- 
ratory experimental study of two 
simulated refineries with the mana- 
gers. 

Identical in all other respects, one 
simulated refinery will be operated 
according to authority-obedience 
principles, while the other, will be 
run in terms of an integrated goals 
concept. This segment of a manage- 
ment development laboratory brings 
into focus two important options 
available to managerial personnel as 
the basis for designing the human side of a refinery 
organization. But first, let’s review the two systems. 


AUTHORITY-OBEDIENCE BASIS 
For Organizational Direction. Over two years, a 
number of principles have been devised for operating 
an organization based on the authority-obedience for- 
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mula. Some of the broader basic rules include prescrip- 
tions regarding chain of command, delegation of author- 
ity, span of control, and the exception principle. Let’s 
look at each of these more closely. 


1. Chain of Command. The for- 
mal organization chart only works if 
each person knows to whom he re- 
ports and who reports to him. What 
is the concept of this chain of com- 
mand? In the final analysis it is a 
formal statement of who takes or- 
ders from whom. It tells the subser- 
vience plan of an organization: A 
can direct and control the energies 
of B, B of C, and C is authorized to 
direct and control D, etc. Further, A 
is authorized to make decisions 
which B can’t, B can that C can’t, 
and so on down the line, from top 
to bottom. 

If the top man in an organization 
actually behaved in this fashion, 
which he often doesn’t, if for no 
other reason than often he doesn’t know what decisions 
to make and, therefore, has to seek for collaboration, and 
if all the subordinate levels accepted their pecking order 
relations, an organization would work perfectly. How- 
ever, organizations do not work perfectly. Wage people, 
through unionization, already have enforced on manage- 
ment their refusal to be treated as troops; foremen in 
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This action research model presents broad outlines of a goals- 
oriented approach to management. 


many situations are a disgruntled, unhappy and disen- 
franchised group which tells you the 1/0 formula isn’t 
producing fully effective collaboration. 

Chain of command looks good on paper, but in prac- 
tice it falls far short as an effective system for arousing 
cooperation when basic economic conditions have re- 
sulted in men being released from industrial servitude. 
Though no company is without an organization chart, 
the evidence points toward the view that actual opera- 
tions are far different than they would be if the paper 
organization were to be followed literally. 


2. Span of Control. A second evidence of the author- 
ity-obedience managerial formula is found in _ ideas 
about span of control. As interpreted by one company, 
span of control says: “A man should direct the work of 
eight others—no more and no fewer.” 

In another setting, “A vice-president should have four 
operating divisions reporting to him, etc.” 

Why should it be so? Is there something magical in 
the numbers 8 and 4? 

Obviously not! It is only under a 1/0 formula that 
these rules of thumb make any sense at all. If a work 
group is without feelings of responsibility for getting a 
job done and has to be directed, action-by-action, then 
a supervisor needs time to do it. Eight may be a reason- 
able formula for work direction under those circum- 
stances. But if the work group is more or less self-regu- 
lating, which means it operates closer to .5/.5, it may 
function effectively with 5 or 10 or 12 or 20. 

Span of control, in other words, is relative to how the 
power to control activity is distributed. Whether or not 
persons participate with one another in setting goals and 
in designing appropriate conditions so that members 
mutually support one another’s efforts, determines how 
“close” or how “general” supervision needs to be for 
the effective coordination of work. 


3. Delegation of Authority. Delegation of authority 
strikes at the center of the problem. It says that because 
the span of a man’s control is limited, he can’t direct 
everyone. Therefore, he needs other directors to report 
to him. But there is a riddle here. The question is, “How 
can you delegate your authority, which is like 0/1, and 
yet retain it by requiring accountability through a re- 
porting system which is 1/0? 

The logic of the system demands that you do it this 
way. Yet, closer examination suggests that delegation 
usually is not practiced in the sense described. Where it 
works most successfully, delegation turns out to be much 
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nearer to collaboration, with supervisor and subordinate 
co-planning, in order to insure coordination, and then 
with the subordinate carrying out the implementation. 
Implementation also may be co-planned at each of the 
lower levels. The result is that the rule regarding dele- 
gation of authority frequently turns out to be a myth 
when interpreted literally. Practice and theory just don’t 
jibe. 


4. The Exception Principle. Phe exception principle 
states that all matters which are routine and for which 
policies already have been established can be passed on 
by subordinates at any given level in the organization. 
When an exception occurs that is not covered by the 
rules, the subordinate is to pass it up the line for de- 
cision-making. 

This widely stated logical rule goes against another 
sound rule, which is to lower the level of decision- 
making as deeply as possible into the organization. 
Indeed, it says that whenever an opportunity occurs for 
a lower level to make a decision it must refrain from 
doing so and give the problem to higher supervision! 
Here again actual practice is different from what is 
prescribed according to the exception principle. 

These four mechanical rules of organization share in 
common the authority-obedience formulation for run- 
ning a business. In the extreme, they result in top-level 
decision-making, middle-level message carrying, and 
lower level execution. It is because the system isn’t work- 
ing too well that the pendulum theory, which sees man- 
agement endlessly swinging from hard to soft, or the 
middle-of-the-road theory, which says don’t push too 
hard one way or another, have come into prominence. 


COLLABORATION BY INTEGRATING 
INDIVIDUAL AND ORGANIZATIONAL GOALS 


As has already been suggested in discussing chain of 
command, span of control, and so on, exercise of power 
in a 1/0 manner can create resentment, dissatisfaction, 
hostility, lack of responsibility and diminished produc- 
tivity. In addition, if higher level management is pri- 
marily concerned with making policy level decisions, 
and lower level management and the rank-and-file are 
only concerned with executing a small consequence of 
each decision, it is likely that the functional goals of 
lower supervision and of the rank-and-file will be quite 
different from the goals of higher levels of management. 

The fact that the goals of members of the organiza- 
tion at the various levels are different—and frequently 
antagonistic to one another-——can create a major source 
of conflict within the organization. In order to achieve 
maximum collaborative effort, according to this view, 
the managerial job is one of merging a range of goals 
into an overall plan of operation. 

If an organization is operated so that the members of 
the organization share tHe desire to collaborate in order 
to achieve relevant goals, they also should be able to 
agree on the means for obtaining them. Then an organi- 
zation can maintain itself at a high level of efficiency 
even when the organization’s goals change, and new 
problems face it. Why? Because the organization is 
geared to collaborative goal setting and to attaining 
maximum effort through mutual understanding at all 
levels within the organization. 
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With an increased flow of unbiased communication 
throughout an entire organization it becomes possible for 
all management levels to get required feedback concern- 
ing the effects of decisions made at any level, and to 
change, modify and adapt operations according to the 
requirements of the actual situation of work. 


COMPARING SYSTEMS 

A final experiment in a management development 
laboratory places emphasis on the entire organization 
as a problem-solving system in contrast with focusing on 
the two person, small group, or intergroup aspects of 
organizational life. The experience represents a culmi- 
nation of training for it provides participants the oppor- 
tunity to test the implications of basic learnings as 
applied to smaller units of organizational life during the 
earlier phases of the laboratory. 


Simulating a Refinery. The method of approach in 
investigating problems at this level is to simulate a re- 
finery as an organization which is working on a stated 
problem. Laboratory participants are assigned positions 
within a refinery’s organizational hierarchy, with as 
many levels and functions as possible represented. For 
example, one person is cast in the role of the general 
manager. Another becomes the operating superintend- 
ent. A third is the administrative superintendent. De- 
partment heads of major units, with subordinate levels 
down to first line foreman also are assigned. Other 
individuals are assigned to staff jobs, so that the simu- 
lated refinery has a personnel department head, a public 
relations manager and so on. 

When the simulated refinery begins to operate, each 
of its members is working on some typical refinery prob- 
lem. For example, a grievance is being dealt with at one 
level. At another, meetings are being held regarding the 
planning of a turnaround. A segment of the Personnel 
Department is concerned with developing budget recom- 
mendations and so on. 

After the simulated refinery goes on stream, the man- 
ager receives a letter from outside the refinery which 
alerts him to an emergency which will shortly confront 
the refinery. The problem usually deals with an impor- 
tant labor-management issue and touches the concerns 
of every managerial person in some aspect or another. 
It is the responsibility of the manager to initiate action. 

Under these circumstances the authority-obedience 
approach and the collaborative method of operating a 
refinery are contrasted with one another. All details of 
refinery operation are identical except for the rules under 
which the general manager operates. He acts according 
to instruction, but all other participants are unin- 
structed. Under one set of arrangements, the manager 
operates according to authority-obedience principles, 
viewing his job as that of making the decision regard- 
ing the issue at hand. He usually does so by himself with 
the assistant general managers. The remainder of the 
eight or so hours of time available is spent in pushing 
the decision down in the organization and gaining ac- 
ceptance of it as a basis for refinery-wide action. 

Under a second set of arrangements the manager 
operates according to rules of collaboration for handling 
the issue, seeking to develop an integration of individual 
organizational goals. Rather than making the decision, 
he formulates the problem to the assistant managers. 
Together they develop a plan for involving the entire 
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organization in studying the problem and coming up 
with ideas, proposals, suggestions and recommendations 
for handling it. 

The remaining hours of the exercise are utilized by the 
organization in resolving points of view and in com- 
municating upward and downw d, the various atti- 
tudes and feelings of individuals and of groups. The 
policy to be followed is formulated only after individuals 
and groups within the organization have had full oppor- 
tunity to react to the problem and to the issues involved. 
Comparison. The two approaches provide the oppor- 
tunity of studying contrasting organizational styles. In 
the authority-obedience organization the course of action 
is to push the decision down through the organization 
and to make it stick as a basis for action. In collabora- 
tion, or a common goals organization, the course of 
action is to push the problem down into the organiza- 
tion to get reactions, proposals, and suggestions for 
handling it moving up and down through the organiza- 
tion. The two approaches provide a dramatic basis for 
comparison of two alternative methods of decision-mak- 
ing within an organizational structure. 


Reactions to the Two Procedures. Reactions of the 
entire organization at the end of the exercise to the 
two methods of operation can be summarized as follows: 

1. Participation in the Solution. Managers and su- 
perintendents felt they participated to a substantial 
amount in developing the solution under the authority- 
obedience method of operation; division and department 
heads an intermediate amount, and the supervisory level 
felt they contributed almost nothing to the decision. 

Under the collaborative system participation is rea- 
sonably high at all levels. Collaboration is achieved 
throughout the organization under the second style but 
not under the first except for the high degree of par- 
ticipation for the top management group. 

2. Clearness Regarding Refinery Policy. Under the 
authority-obedience system, higher level management 
was quite clear on the refinery policy, but division and 
department heads and supervisors were less clear, even 
at the end of the exercise. By comparison, when a col- 
laborative system was employed, all levels from the top 
to the bottom of the organization were quite clear as 
to the policy position of the refinery. These differences 
are particularly striking when it is recognized that both 
groups spend an identical amount of time working on 
the problem. A simple interpretation is that people get 
clearer pictures of the whys and wherefores of things 
when they think a problem through rather than being 
given answers. 

3. Practicality of the Solution. Under the authority- 
obedience approach the policy achieved was felt to be 
quite practical by the upper and middle levels. Super- 
visors, who had not participated very much in formu- 
lating the position, regarded it as quite impractical. 
Under the collaboration system the policy achieved was 
seen as quite practical by all levels of supervision. 

Of particular interest is the comparison of the feelings 
of practicality by the top men under the two styles of 
organization. The manager and superintendents do no/ 
feel that sharing decision-making under the collaborative 
organization leads to an impractical result; indeed. 
they report feeling the policy is even a little more 
practical than it is felt to be by the manager and super- 
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intendents under the authority-obedience formula. Col- 
laborative decision-making, feared by some as a sign of 
weakness, doesn’t seem to produce that result in practice. 

4. Coordination of Parts. Coordination of effort to 
solve the problem is not too great at any level in the 
authority-obedience system. It was seen as moderate to 
fair from above and a good deal less by those below. 
Relatively good coordination is sensed at all levels within 
the collaborative system. Coordination is not lost when 
the entire organization works on developing a solution 
but indeed is sensed as higher than under the traditional 
rules or organization. 


The Manager’s Role. Striking qualitative observations 
regarding differences associated with the style of opera- 
tion of the two organizations can be described. Under 
the authority-obedience organization, the manager is 
extremely busy. His first action is to make the decision 
by setting the policy for the organization to follow. 
During the rest of the work period he is busy meeting 
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objections, answering queries by showing how the policy 
must work, making exceptions for parts of the organiza- 
tion to which his policy does not fit and so on. 

The authority-obedience manager is over-loaded. He 
has insufficient time to do the job as he sees it. He is 
continually harassed by objections from the lower rungs 
of the organization. This behavior is the same kind of 
firefighting described earlier as a symptom of the failure 
of modern management to constructively use the re- 
sources available. 

The manager who operates according to collaborative 
principles, on the other hand, has extensive free time 
available as do the assistant managers. This is particu- 
larly so during the early phases of the problem-solving 
while the rest of the organization is working on the 
solution to the problem. Uncommitted free time is avail- 
able for planning, for studying other problems, or for 
investigating a range of technical and human resources 
of the kind with which senior management should be 
intimately informed. 

A broad distinction has been drawn between two 
styles of refinery organization. In the first, decision- 
making is based on power, the formula of authority- 
obedience. In the second, management effort is based on 
achieving collaboration between individuals and among 
groups through bringing about an integration of the 
goals of the organization with individual ones. Under 
this second arrangement, power is in the goals toward 
which people strive more than it is in the authority of 
individuals to make decisions or to command effort. 

Under a pure power system, in other words, the ac- 
tions of some people are directed through the efforts of 
others higher in the organizational ladder. Under a 
pure goals system individuals and groups are pulled 
toward common action through the involvement in and 
satisfaction associated with accomplishing goals which 
are shared. In the latter situation failure to strive is 
self-defeating. The whole problem of human motivation 
is seen very differently under the two systems. 

In actual organizational life pure power systems are 
as rare as are pure goal systems as a basis for operation. 
Most organizations are a mixture, built on some of both 
or with authority-obedience the more general rule at the 
bottom level and common goals more typical at the top. 
Yet if an improved goals system can be achieved at all 
levels, it is probably healthier than a power system as 
a basis for organization. 


THE STRATEGY OF GOAL-SETTING 


By what steps might a manager go about increasing 
the use of a goals system as the basis for collaboration? 
This broad question will command a great amount of 
thinking during the next 25 years of organizational life. 
The action research model in Figure 19 presents the 
broad outlines of a goals oriented approach to man- 
agement. 


Goals or Objectives. On the left side of the diagram 
the word “objective” is seen with a circle around it. 
This is intended to represent a broad, sometimes rough, 
sometimes vague idea or a general plan to be accom- 
plished. Given changes in the situation, difficulties in 
predicting the future, or the fact that many situations 
contain unknowns that cannot be anticipated, any ob- 
jective or goal is likely to have a tentative, provisional 
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quality. Quite often it is impossible to set up goals that 
have a final or binding quality, but it is possible to 
proceed towards a roughly outlined, vague goal in a 
step-wise manner, with the goal gaining clarity as one 
moves toward it. 

According to what is currently known, the wider the 
participation in setting goals, the better for action and 
implementation. 


Planning. Given a statement of a goal, a second step 
is the planning that goes into achieving it. Since goals 
are tentative, planning has to take place, often more or 
less in the dark, particularly in the early stages of an 
operation. Regardless of the conditions, however, plan- 
ning must occur before a specific action step can be 
launched. 


Taking an Action-Step. The next phase is in taking 
an action, in moving toward a goal. Given the objective, 
and a plan for achieving it, action is required to get to 
it, or closer to it. In the diagram this is shown as 
“action-step 1.” 

Fact-finding or Feedback Phase. Now comes the 
critical phase of fact-finding, or feedback. Why is fact- 
finding so critical in a goals oriented management pro- 
gram? Well, it is because it provides steering data. It 
gives a measure to evaluate: 

1. Progress toward a goal. 

2. Adequacy of planning. 

3. Quality or effectiveness of any given action step. 

Only by fact-finding, in other words, is it possible to 
know if you’re making progress. Fact-finding may dem- 
onstrate that the goal is unrealistic, that the plan was 
poor, or that the action step was unsuccessful. That’s 
why it’s so important to pick up measurements whereby 
you can determine whether or not progress is being 
made, and what kinds of feelings are being produced. 

Much effort in a management development labora- 
tory is placed on data collection and other kinds of fact- 
finding and feedback as a basis for measuring progress, 
of clarifying goals, and of evaluating whether action 
steps are adequate for accomplishing goals. 

What kinds of data collection methods seem most 
useful? Two in particular can be mentioned. One is the 
9-point scale system, which ranges over the entire spec- 
trum of possibilities in a situation from completely 
adequate, or completely good, etc. to completely in- 
adequate, or completely bad, etc. In the 9-point scale 
system, 5, the middle point, is equivalent to an inter- 
mediate amount, an in-between amount, or neutral 
feelings about whatever it is that is being measured. 
Scales such as are used in development groups have 
been shown again and again to have direct utility in 
measuring performance in many kinds of work situa- 
tions. 

The second is the ranking method, which involves 
ordering elements in a situation from most to least. The 
rankings method of fact-finding is excellent wherever it 
can be satisfactorily applied, for it establishes the order 
in which people see things. 


The 2nd Action Step. Given |) the facts developed 
from data and other methods of evaluation, and 2) a 
reexamination of an original goal to determine whether 
or not it needs to be modified or changed, new plan- 
ning for the next action step is now possible. 


December, 1960—PETROLEUM REFINER 


The step-wise goal-setting method described above is 
a pretty true picture of how to make sound decisions 
that can lead to goal accomplishment. 


Application. Any manager can use the model described 
above for thinking about how he works with subordi- 
nates when searching for sound connections between 
individual, group and organizational goals. 

Critical in thinking according to the goals system is 
the question, “Who sets the goals?” Here the general 
answer is “Those who must work to achieve them.” 
When a person works to achieve goals he sets for him- 
self either alone or with others, it is likely that one is 
more fully committed to the actions required in order 
to make the plan work successfully when one is working 
to achieve something he wants, rather than to do some- 


thing he has been told to do. 


A Manoger is a Trainer. Managers who have sought 
to employ the action research model with groups who 
have not been exposed to laboratory training, routinely 
find difficulty in application through failure of others 
to appreciate the meaning and implications of the 
method. Such an experience throws into bold relief a 
general problem confronting any manager who attempts 
to change and to operate according to a different set of 
rules than those currently in effect. 

The problem is to train individuals and groups to 
explore, to evaluate, to understand and to feel com- 
fortable with a new set of rules regarding modes of 
work. The reason is that a manager must train as well 
as contribute to the maintenance and development of an 
operation. Unless he trains people in evaluating current 
rules of operation and new rules that might be em- 
ployed, massive failures of communication and under- 
standing are inevitable. 

Failure to see himself in the role of a trainer, results 
in the inability of others to contribute to the solution 
of problems. The consequence is that the manager is 
again thrown back on making the decision himself, 
frequently in the role of firefighting, overloaded with 
requirements of decision-making. He is unable to em- 
ploy others who might legitimately be participating in 
decision-making. 

You might say that a manager who is overloaded 
with decision-making is a manager who has failed to 
view training as his legitimate responsibility. First and 
foremost a manager is a trainer, Without continuous 
training he remains the victim of his organization rather 
than its leader! 

Now the question, “What is a refinery?”, asked in 
Part I can be answered. The answer: “It’s an organiza- 
tion concerned with increasing the quality of its prod- 
ucts, the productivity and satisfaction of its people, and 
its profit position. It does this by improving its skills 
through continuous, never-ending training for more 
effective decision-making by individuals working sepa- 
rately, by people who work in pairs, by small groups, 
between groups and by the entire organization as a 
decision-making system. 
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No. 1. Discharge for False Application ? 


When Bill Blane returned to his job from a sick 
leave he was sent to the company’s doctor for a routine 
checkup. The medic found that Bill had a bad back 
and recommended that he be taken off his regular job 
and given lighter work. When Bill returned for a new 
assignment, the Personnel Department took a good 
look at his employment application. They found that 
under “physical limitations” he had put “none.” 

It was discovered that Bill had injured his back in 
the army and was still classified by the Veterans’ Ad- 
ministration as having a 40 percent disability. 

The employe was fired for falsifying his employment 
application. At arbitration, Blane took this position: 
1. In applying for a job, everyone tells a “little white 

lie.” 

2. I’ve done a good job right along. In four years I’ve 
had only one relapse. 

3. You can’t fire an employe for falsifying his applica- 
tion after he’s worked for you so long. 

The company answered: 

1. If we had known about the back injury we would 
not have hired the man. 

2. We don’t want responsibility for a man whose injury 
might get worse. 

3. Blane didn’t tell a 
whopper. 


“little white lie.’ He told a 


Test Yourself: 


Was the company: Right (J Wrong [J 


No. 2. Broken Contract OK Strike? 


A lot of tension was in the air between management- 
and the employes. Both sides got into a hassle over tools. 
It seems that some employes were required to buy their 
own tools, while others were supplied with tools by the 
company. 

One day the company changed its policy regarding 
provision of tools, and many workers took this to be a 
breach of the union agreement. That evening, the 
second shift walked out on strike. They returned to 
work the next day. The company picked out the alleged 
leaders of the walkout and fired 10 of them. 

At arbitration the company claimed its right to dis- 
charge on the grounds that there was a “no strike” 
clause and the workers.were obligated to obey it. 

The union’s position was that the men were goaded 


Test Yourself on 
Labor Relations 





into the action by the company’s own violation of the 
agreement. 


Test Yourself: 


Was the company: Right [J Wrong [] 


No. 3. Company Tools in Locker 


When a lot of tools began to disappear the company 
decided to do something about it. A diligent search of 
the plant premises was started, in which employe 
lockers were opened. In one, a real cache was dis- 
covered—a bundle of maintenance tools. When con- 
fronted with this find, the employe claimed he had no 
intention of stealing the tools. He put them in his locker 
to use as needed. He said the company was lax in 
control of tools. They would be lying around, and 
when needed, were often missing. So he put them in 
his locker. None of the tools could be used personally, 
for they were all specially designed. Also, the worker 
said, management had no rules prohibiting employes 
from putting tools in the lockers. He was fired, and the 
case went to arbitration. 


Test Yourself: 


Was the company: 


Right [J Wrong [] 


Answers on Page 241 
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GINEERING 


BRAIN 


Because creative engineering is primarily a mental process, it follows 
logically that the best engineering is produced by the best-qualified 
brains. 


Since its founding in 1905, Arthur G. McKee & Company have always 
been successful in seeking out and attracting to this organization, not the 
merely adequate or the competent, but those outstanding men in their 
fields who have superior engineering ability, training and experience. 


Today McKee and its subsidiaries can offer you the services of a 
permanent staff of some 1700, not including field construction per- 
sonnel. Among them are internationally-recognized authorities in the 
design and construction of facilities for the production of iron and 
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available on such projects as sintering and pelletizing plants, sulfuric 
and nitric acid plants, coke by-product plants, non-ferrous metal 
facilities and similar projects. 


The combined knowledge of these men form, in effect, a composite 
engineering brain capable of undertaking projects of any size, in any 
iocation, for the industries we serve—a brain that could be invaluable 
to your company on your next project. 
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Poise 


Water Temperature - °F 


Viscosity 


Water Separation Rates 


To find the rate of rise of oil glob- 
ules in API gravity type oil-water 
separators, this nomograph is accu- 
rate to 2 percent. 

In the API’s recommended pro- 
cedure for the design of gravity type 
oil-water separators’, the rate of rise 
of oil globules in waste water is cal- 
culated by the dimensional formula: 


Ss, —S 
C056) ¢ >... 
pe 


vi a 
where v, = the rate of rise of the oil 
globules, in feet per min- 
ute, 

S, = the specific gravity of the 
actual turbid waste water 
at the design temperature 
of flow, 

S, = the specific gravity of the 


waste oil at the design 





temperature of flow, 
and pe > the absolute viscosity of the 
actual turbid waste water 
at the design temperature 
of flow, in poises. 


This equation applies only to a 
globule having a diameter of 0.015 
cm, and is a dimensional expression 
of Stokes’ Law for such a globule. 
The 0.015 cm figure was arrived at as 
a design basis from both laboratory 
and plant studies of oil separation 
from waste waters. Stokes’ Law is 
generally found to be applicable to 
this type of problem (Reynolds num- 
ber of the rising particles is less than 
0.5, based on the globule diameter) . 
In the API design procedure, a num- 
ber of design factors are used to ob- 
tain the dimensions of the separator, 
and the API publication should be 


Pi 





consulted for a complete discussion. 

The accompanying nomograph, 
constructed in part by methods pre- 
sented by Winn,® gives the rate of rise 
when the difference between the spe- 
cific gravities of the water and oil and 
the viscosity of the water are known. 
It represents the equation within 
about 2 percent. The scales for spe- 
cific gravity and viscosity have also 
been calibrated to simplify their use 
when it may be assumed that the spe- 
cific gravity of the waste water is 
equal to one and/or the viscosity of 
the waste water is the same as that of 
pure water at the same temperature. 
For many waste waters these assump- 
tions are reasonable, and will lead to 
errors well within the accuracy pos- 
sible or required for this sort of cal- 
culation. Values for the viscosity of 
water at various temperatures were 
obtained from McAdams’. 

The above equation and nomo- 
graph may also be helpful in the de- 
sign of other liquid-liquid separators. 
The assumed diameter of 0.015 cm is 
in the range of “rule-of-thumb” prac- 
tice in the petroleum and chemical 
industries when actual separation rate 
data are not available. Rates of rise in 
excess of about one foot per minute 
are often considered unrealistic as a 
design basis, and large safety factors 
are the rule. Experimental data are 
greatly preferred because separation 
rates under process conditions can be 
greatly reduced by a number of vari- 
ables, such as agitation and trace 
amounts of impurities. 


Item submitted by Herman F. Rein- 
hold, Jr., Hercules Powder Co., Par- 
lin, N.J. 
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Chart Aids Fast Computation 
Of Reflux Formation 


Here’s an easy-to-use chart that is 
a big help in many fractionator cal- 
culations where you must determine 
the quantity of reflux formed. Use the 
chart like this: 


Example. How much reflux is 
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Fluid coker at Delaware Refinery... 


Where Tidewater uses high nickel 
alloys to guard against corrosion 


~— 


Here’s the fluid coker at the Tide- 
water Oil Company’s huge Dela- 
ware Refinery, which was spe- 
cifically designed to operate on 
sulphur-bearing crudes or those 
containing considerable naph- 
thenic acid. 

Like other units in this refin- 
ery, the fluid coker reflects mod- 
ern practice in economical cor- 
rosion protection. To provide 
this protection, Tidewater engi- 
neers took full advantage of the 
properties of high nickel alloys. 
You’ll find the details in the table 
below. 

Throughout the refinery, high 
nickel alloys such as Monel* nick- 
el-copper alloy and Inconel* nick- 
el-chromium alloy combat corro- 
sion by mineral acids and other 
troublesome corrosives. 

For more information, or for 
help with a corrosion engineer- 
ing problem that’s giving you 
trouble, write us. *Inco trademark 


# HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


5 ROIS. We I RT. 





Schedule of Use of Monel nickel-copper alloy to combat corrosion by 
aqueous HeS and HCl in fluid coker at the new Tidewater Refinery** 











EQUIPMENT LOCATION MATERIAL 
Columns: Fractionator Top head Monel-clad steel! 
Shell, tray #17 to top Monel-clad steel 
Trays #17, 18, 19 Mone! alioy 
Vessels: Fractionator-accumulator Nozzles 


Mone! alloy 
First commingler drum ” - ‘” 
Second commingler drum ee 
Stabilizer accumulator ” ” 7 
Blowdown quench drum ” 
Main water sea! vesse! ” 
Bypass water sea! vessel ” 


Monel alloy 





Pumps: Foul water pump Casing, Impeller Monel alloy 





Piping: Foul water line, 
accumulator to stripper 


Mone! alloy 











*inco trademark ** where temperatures go above 500°-550°F, nickel-containing type 316 stainiess and stainiess-ciad stee! are also extensively used in this unit. 


NRAON EL. 
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_ Coker Economy and Efficiency 


GREATER FLEXIBILITY OF UNIT DESIGNS 
PLUS COKING-FREE FURNACE DESIGNS 
OPTIMIZE END VALUE OF HEAVIEST STOCKS 


A Kellogg-designed delayed coker together with a Kellogg-designed 
furnace offer refiners a most effective and economical way to upgrade 
bottoms and other heavy stocks. 

Kellogg cokers can be designed to operate on virgin crude, 
atmospheric or vacuum residues, thermal tars, or catalytic cracker cycle 
stock. As a combination coker-visbreaker, a Kellogg unit can produce 
either fuel oil or catalytic cracker feed, or both. As a combined coker- 
flasher tower, it can eliminate the need for a vacuum tower. 

Kellogg furnaces reduce downtime for cleaning to a minimum. 
Continual improvements in designs have long since made frequent 
turnarounds an expense of the past. With the better heat distribution 
and dispersement built into Kellogg furnaces, tubes remain virtually 
coke-free. On-stream efficiency of 





Kellogg units is close to 95%. Whiting, Ind 


A Record of Coking Accomplishment wine or ap alii 


. : Sarnia, Ontario.......... 
Since 1936, Kellogg has engineered, erected, Oleum, Cal 


or contracted for 19 delayed or fluid coking Toledo, Ohio 
units, as shown at right. These represent a total 
design capacity of 202,365 BPSD and a total Torrance, Cal. 

coke production capacity of more than 5,893 tons. East Chicago, Ind........ 


: ‘ Buenos Aires, Argentina.18,000 BPSD 
Kellogg welcomes the opportunity to discuss Lima, Ohio 


ape with you how this broad experience can be used Edmonton, Alberta 
a nell to advantage in meeting your specific coking Amarillo, Texas 


oie ge requirements. Ponca City, Okla.........12,500 BPSD 

SS 49 

Se Ser, THE M. W. KELLOGG COMPANY 

Pe SS a ae! Lujan de Cuyo, Arg 18,486 BPSD** 
Ce = : 711 Third Avenue, New York Eldorado, Kansas 8,560 BPSD 

\ Moa ® — * z aa A subsidiary of Pullman Incorporated Montreal, Quebec 3,800 BPSD* 


7 * \ — Otices of other Kellogg compenics *Fluid Coker **Future 


—— 


ae are in Toronto, London, Paris, 


Rio de Janeiro, Caracas, Buenos Aires 
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SQUARE D SPIN TOP ENCLOSURE 
NOW MORE VERSATILE THAN EVER! 


DAMAGE-RESISTING Acme threads. If you've has Bee CONTROL 
struggled with ‘‘banged-up” threads, you'll ap- TRANSFORMER 


preciate this feature. It's always a breeze to put 
on and take off tanks for installation, inspection 
or maintenance. 


FULL WEATHER PROTECTION. Male threads on 
collar engage female threads on tank— no ex- 


like the reset button are out of the 
way, have no protrusion to break 
or bend accidentally. 


BRILLIANT PILOT LIGHT 
is visible from all angles and provides easy bulb 
change. Enclosure available with either one or 
two factory-mounted lights or can be furnished 
with plugged holes for field installation. Stain- 
less steel thread-in-thread construction gives 
corrosi sist and easy servicing. 


Square D is Better in So Many Ways! 


When you buy from Square D, you not only get all the 
benefits shown above— you also are buying from the only 
manufacturer who builds both the enclosure and the 
starter, giving you unit responsibility. Moreover, Square D 
offers better stocks, better on-the-spot service. That's why 
it makes sense to insist on Square D Spin Top enclosures 
for your hazardous location applications. 





can be mounted in collar. 
No special-length 
tanks required. 


INCREASED WIRING SPACE .- Four 
conduit openings standard, with 
through-feed conduit entrances tor 
horizontal tap-offs optional. 


PUSHBUTTON, : 
like the selector switch, features one-piece 
construction for easy installation. Heavy- 
duty contacts and rugged mechanism assure 
long life. 


EASY TO INSTALL with slide and hook 
mounting arrangement for interior equip- 
ment—a Square D “exclusive.” Takes the 
hard work out of the installation job. 


: “= STRONG AND LIGHTWEIGHT construction. 
Complete enclosure is cast aluminum. All operating shafts 
are stainless steel, thread-in-thread, for the best in cor- 
rosion resistance. 


4 EncLosure sizes Square D Spin Top enclo- 
ACCOMMODATE NEMA sures are NEMA 3 (weather- 
SIZES O THROUGH 5 proof), NEMA 4 (watertight), 
NEMA 7 (explosion-proof) and NEMA 9 (hazardous 
locations) for Class |, Group C and D; and Class Il, 
Groups E, F and G service. 


Write for Bulletin 9990. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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How to Dolt... 
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formed in a fractionator, if the tem- 
perature rise of the condensing water 
is 14°F when handling reflux having 
a latent heat of 136 Btu per gallon, 
and a weight of 3 pounds per gallon? 


Solution. Enter the chart on the 
left at the temperature rise of the 
condensing water. 14°F, and draw a 
straight line (1) through the reflux 
latent heat, 136 Btu per gallon, on 
the right. Then, from the reflux 
weight, 3 pounds per gallon, on the 
right, draw a straight line (2 
through the intersection of line (1 
with the pivot line. Extend line (2) to 
intersect the second scale from the 
left and read the quantity of reflux 
formed as 17.2 gallons. 

This chart can be used for any type 
of fractionator. When the condensing- 
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[sereivrregy 


Sg 


Reflux Weight, Lb. Per Gal. 


Reflux Latent Heat, Btu Per Gal. 





water temperature rise used in enter- 
ing the chart is that obtained at a 
given condensing-water flow rate, the 
reflux is formed at the same flow rate. 
Thus, with condensing-water flow 
rate measured in gallons per minute, 
the reflux rate is in the same units, 
gallons per minute. Note also, that the 
chart can be used to find any one of 
the four variables plotted when the 
other three are known. 

This chart is based on G 60 
(8.33) (AT) /ZLR, where G 


lons of reflux formed: A\T 


gal- 
temper- 
ature rise of the condensing water 
during passage through the con- 
denser, °F; L = latent heat of the 
reflux, Btu per gallon; R = weight of 
reflux, pounds per gallon. 

Item submitted by Steven D. 
George New York, N.Y. 
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BURRELL “For Scientists Everywhere”’ 


STANTON 


Thermo-Recording Balance 


A superior laboratory balance that heats, weighs 
and records simultaneously. 

“‘Heat-to-constant-weight” is accomplished 
easily in research or for process control. 


WEAR-RESISTANT 
KNIVES 


FULL AIR-DAMPING 


STANTON Thermo-Recording Balance, 

Model TR-1 Electric weight loading, twin electronic 
recorder and standard furnace with simple program 
control. A cam, which can be modified, provides 
uniform rate of heating. Sensitivity 1 mg. 


Burrell Cat. No. 2-569-41 


Other models are available for thermo-recording 
or recording only with sensitivities of 1 mg. or 0.1 mg. 


Ask for Bulletin No. 329 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 


For more data on advertised products, use Readers’ Service Cards, last page 





How to Dolt... 


| Shell Casing Provides 


Extra Ink Supply 


Where the ink is used up rapidly 
because of a surging gas volume on 
orifice meters, an extra supply of ink 
can be made available by taking an 
empty .22 shell cartridge and solder- 
ing it to the bottom of the pen that 


moves. This gives many times the 
quantity of ink for the meter, if it is 
at a point where it will not be inked 
between chart changes. 

The shell case can be fastened by 
filing a notch to fit the differential 
arm of the pen and soldering it fast. 
A small piece of cord, laid in the 
groove, will provide capillary action 
to keep the ink flowing to the pen 
point. 





YOUR IDEAS ARE VALUABLE! 


At least $10 will be paid for each 
idea accepted for “How to Do It.” 
Just send a brief note with a photo 
or sketch to the Editor, Petroleum 


Refiner, P. O. Box 2608, Houston. 
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a\h 
HYDRATION - igoMenne® 


for B& A BORON TRIFLUORIDE 


In the vast world of industrial chemistry, many 
organic synthesis reactions can be efficiently cata- 
lyzed by BF.. What’s more, this versatile catalyst 
will help cut production costs, increase yields and 
improve end products. 


As America’s leading producer of boron trifluo- 
ride, General Chemical has pioneered research and 
production of this “workhorse” catalyst. We were 
the first to introduce the concept of shipping BF, 
in complex form for ease in handling. Today our 
fleet of tank cars and tube trailers makes various 
complexes as well as the compressed gas immedi- 
ately available in large commercial quantities. 


For complete technical data on the properties 
and uses of these efficient catalysts, write for the 
free bulletins listed at right. 
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Title Code No. 


Boron Trifluoride, Compressed Gas DA-34691 

Boron Trifluoride, Compressed Gas 
Handling Information 

Boron Trifluoride Dihydrate 

Boron Fluoride Complexes with 
Nitrogenous Compounds . 

Boron Fluoride Complexes with 
Oxygen-Containing Compounds .. 
Boron Trifluoride, Ether Complex, Tech 

Boron Trifluoride, Monoethylamine 
Complex, Technical Pere 
Boron Trifluoride, Phenol Complex, Technical 


BAKER & ADAMSON? Fine Chemicals 


TB-34691 
.....DA-34671 


. DA-3469-NIT-1 


. .DA-3469-OXY-1 
DA-34711 


. .DA-34661 
DA-34681 


llied 
hemical 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Why are Powell Lubricated Plug 
Valves first choice to control the 
flow of fluids in refineries, petro- 
chemical plants and oil storage fa- 
cilities? Here are some of the 
reasons: 








They give long, uninterrupted 
service. 


Simple, functional design — three 
basic parts: body, bonnet, plug. 


Straight, streamline flow through 
when fully open. 


Tapered plug for positive seating. 


Carefully machined surfaces of plug 
and body are not exposed when the 
valve is wide open. 





These valves are available in sizes 
from 4” through 16”, in semi-steel, 
carbon steel, and, on special order, 
in other alloys. 


They can be furnished for wrench, 
worm or spur gear operation. 





Got a flow-control problem? Contact 
your nearest Powell distributor 
(there’s one in all major cities), or 
write directly to us. 





Pow efi 
world’s largest family of walves 


THE WM. POWELL COMPANY 
Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Who's Building... 





First-Phase Construction Ends 
On Hawaiian Refinery 


Standard -California’s Bar- 
ber’s Point complex will see 


final completion by early 


1962 


Standard Oil Co. of Caltiornia’s 
$65-million refinery at Barber’s Point, 
Hawaii, on the island of Oahu, has 
opened a new era in Mid-Pacific eco- 
nomics with the beginning of com- 
merical operation. The plant, which 
is designed to process abou: 32,000 
bpd, will produce a full line of fin- 
ished petroleum products for sale in 
the Hawaiian marketing area. Bar- 
ber’s Point is a wide peninsula of 
coral rock that juts out into the foam- 
ing surf a score of miles.from Hono- 
lulu. yi 

Construction was started in Octo- 
ber 1958, on a 300-acre site located at 
Barber’s Point and is being handled 
by a joint venture of the Hawaiian 
Dredging and Construction Co. of 
Honolulu and the Bechtel Corp, of 
San Francisco. Major buildings and 
certain other facilities are being con- 
structed by the E. E. Black Co. Full 
completion is scheduled for early 
1962. 

The refinery is being built in two 
phases so that operations can begin 
even before the entire plant is com- 
pleted. The first phase, which is now 
commencing operations, has cost 
about $33 million and will employ 
about 90 men. When the presently- 
planned refinery is completed, Stand- 
ard will have spent, including land 
cost, about $65 million. 

During construction, over one-half 
million cubic yards of coral will have 
been moved and graded to prepare 
the refinery site, and approximately 
20,000 cubic yards of concrete used 
for foundations and pavings and, oc- 
casionally, to fill underground pukas, 
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Cat cracker is under construction as the main part of Phase 2. 


some large enough to swallow up a 
caterpillar tractor. 

The equipment which has been 
completed to date is as follows: 


Submarine Terminal 

The refinery will be supplied with 
crude oil delivered by tankers via a 
submarine terminal. This consists of a 
ship anchoring area offshore of the 
Barbers’ Point Naval Air Station in a 
minimum of 60 feet of water. At this 
point, to provide anchorage for ships, 
is was necessary to blast trenches in 
the hard coral floor. 

The crude line has been designed 
to discharge crude oil into the refin- 
ery at a rate slightly in excess of 1 
million gallons per hour. The 20-inch 
line has been designed to load fuel at 


PETROLEUM REFINER 


a rate of about 170,000 gallons per 
hour. 


Crude Unit 

From storage, the crude oil will be 
pumped to the crude still. This unit 
will seprate the crude into eight dif- 
ferent fractions ranging from lique- 
fied petroleum gas to asphalt. Some 
of the fractions will be treated to be- 
come final products, such as LPG, jet 
fuel and diesel oil, Others will go to 
different refinery units for further 
processing. 

The crude unit consists of 
major columns: an 11-foot-diameter 
atmospheric column, which makes a 
first distillation of the crude oil; and 
a 15-foot-diameter vacuum column 
which removes heavier petroleum 


two 
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| E, LLI oo gs mechanical drive 
TURBINES weYR 


All-weather protection, standard for Elliott type YR turbines, 
assures dependable operation under all conditions of heat, cold, 
STURDY! moisture, dust and contaminated atmosphere. 
The direct-acting speed-governing system is simple and posi- 
WE ATHERPROORF | tive, available in several modifications to match speed and pres- 
. sure requirements. The rugged rotor assembly is dynamically 
balanced. Bearings and shaft seals are readily accessible for main- 


DEPEND ABLE ! tenance. Hand valve reduces steam consumption at partial loads. 


Many other features contribute to the dependable and econom- 
ical performance of Elliott type YR turbines. Write for complete 
details to Turbine Division, Elliott Company, Jeannette, Penna. 


ELLIOTT Company fiz 


Jeannette, Pennsylvania 





Building... 





from the residue of the first column. 
Each of these columns has its own fur- 
nace for heating the crude oil feed. 

In addition to the above, there are 
six other columns; the gasoline stabi- 
lizer which removes LPG from the gas- 
oline, a gasoline “splitter,” and four 
“stripper” columns which improve the 
quality of ‘the oil taken as side cuts 
from the atmospheric column. The 
crude unit also contains necessary equip- 
ment to chemically treat the fractions 
to final product specifications. 


Water Supply 

The refinery will purchase water 
from the Board of Water Supply at an 
initial rate of about 500 gallons per 
minute. When the entire refinery is in 
operation, it will use as much as 1,700 
gallons per minute. 


Electrical System 

Electric power is brought in at 44,000 
volts by the Hawaiian Electric Co., trans- 
formed by them and supplied to the 
refinery at 12,000 volts. It is then trans- 
formed at various points throughout the 


refinery into usable voltages, down to* 


110. The amount of power used _ini- 
tially will be 6,000 kilowatts and ulti- 
mately will be approximately 10,000 
kilowatts. The power purchased will be 
sufficient to operate 2,500 all-electric 
homes. 


Steam Boiler Plant 

At the present time, a single power 
boiler will produce 120,000 pounds per 
hour of steam at 600 pounds pressure 
and 600°F temperature. Room is avail- 
able for additional boilers as needed. 
Steam will also be generated at various 
refinery units as a means of heat re- 
covery from process streams. The steam 
boiler plant also contains the instru- 
ment air compressors which supply 
cleaned and dried compressed air to all 
the complicated control instruments 
needed throughout the refinery. 

It contains and operates the equip- 
ment which transmits fuel oil to the 
entire refinery, as well as to the steam 
boiler itself. In addition to handling the 
raw water supply, treating of water, and 
condensate, the boiler plant will also 
operate the fire system, including the 
fire water pumps. 


Refinery Cooling Water System 

The refining of oil consists, in large 
measure, of heating oil and cooling it 
down. The refinery uses fuel oil or gas 
to heat the oils and water and air to 
cool them down. It re-uses water sev- 
eral times by re-cycling the hot water 
over cooling towers which draw air 
through falling curtains of water. The 
cooling tower now has one two-fan cell 
and will be expanded to five cells when 
completed. The cooled water is circu- 
lated throughout the refinery in lines 38 
inches in diameter, at a rate of 32,000 
gallons per minute. 
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Fire Protection 

In design, construction, training of 
operators, and operation of the refinery, 
fire prevention is continually stressed. 
All plants are critically reviewed to as- 
sure that risk of hazard from fire is min- 
imized. The refinery is provided with a 
refinery-wide fresh water loop system, 
with four-way takeoffs provided at stra- 
tegic locations, which can pump up to 
1,500 gallons per minute if needed. In 
addition, a standby diesel-driven pump 
can put water from a ground well into 
the loop at 1,250 gallons per minute. A 
pumper-type fire truck is provided which, 
in addition to pumping water, can apply 
chemical foam where needed. 

Each plant is liberally supplied with 
“first aid” fire hose stations, so located 
that at least two of the hoses can be 
played on any spot in the process area. 
Dry chemical extinguishers are strate- 
gically spotted throughout the plant, 
available for immediate use. Intensive 
fire training backed by Standard’s vast 
experience in oil refinery operations is 
given to all employes. This will include 
a “fire school” wherein each employe 
will thoroughly learn fire control by 
actual practice. 


Air Pollution Control 

Standard’s extensive operating expe- 
rience at other refineries assures a free- 
dom from air pollution. During design 
and construction of the refinery the very 
strict air pollution rules applying in Los 
Angeles County were followed closely. 

The Hawaiian refinery will store all 
volatile material in floating roof tanks. 
Additional control equipment will in- 


clude mechanical seals on pumps han- 
dling volatile materials, a closed relief 
system, a vapor recovery system to han- 
dle normal ventings and two smokeless 
flares to handle any emergency releases. 
Later a carbon monoxide boiler will be 
installed as part of the fluid catalytic 
cracker to eliminate the release of car- 
bon monoxide to the air. On this same 
unit, electrostatic precipitators will re- 
cover catalyst dust that would other- 
wise be released to the air. 


What’s to Come 

The refinery seen today is about one- 
half of the planned complete installa- 
tion. 

Yet to come are: 

@ A 13,000-bpd fluid catalytic cracker 
designed to convert heavier stocks 
of petroleum into motor gasolines 
and aviation fuels. 

@A_ 3,400-bpd hydrogenation plant; 
a 1,350-bpd butane isomerization 
unit and a 3,800-bpd alkylation 
plant, all designed to manufacture 
components for use in production 
of high quality gasolines. 

@ Additional facilities including tanks, 
boilers, cooling towers, etc. 

Completion of the refinery will per- 

mit Standard to manufacture a com- 
plete line of finished products in the 
islands for distribution to Hawaii and 
Mid-Pacific markets. These will include 
three grades of motor gasoline, four 
grades of aviation gasoline, two of jet 
fuels, two of light diesel fuels, four each 
of asphalt and heavy fuel oils, a supply 
of liquefied petroleum gas and a special 
weed killer tailored to the islands’ agri- 
cultural needs. 








Shell Hydrotreater on Stream 
At Houston Refinery 


A new 30,000-bpd hydrotreater to de- 
sulfurize distillate fuels has gone on 
stream at Shell Oil Co.’s Houston refin- 
ery. The new unit will not increase total 
production of the refinery, but is in- 
tended to further improve quality of 


furnace oils and diesel fuels by remov- 
ing sulfur compounds and other impuri- 
ties. 

The hydrotreater utilizes the Shell 
trickle flow process for desulfurization, 
in which feedstocks drip through a cata- 
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ENGINEERS AND CONSTRUCTORS FOR 


The Lummus Company has been awarded the contract to 
design, engineer and construct a 30,000 ton per year syn- 
thetic rubber plant near Bareilly, Uttar Pradesh, India for 
Synthetics and Chemicals, Ltd. This firm was recently 
formed by The Firestone Tire & Rubber Company in associa- 
tion with the banking and industrial firm of Kilachand 
Devchand and Company Private, Ltd. of Bombay. 

The 30 million dollar project will include plants for the 
production of butadiene and styrene, the principal raw ma- 
terials, as well as a copolymer plant to manufacture the final 
product, synthetic rubber. In addition, Lummus will con- 
struct all the plant utilities and offsites. Although Lummus 
will design the plant for a capacity of 30,000 tons or more 
per year, the initial annual production will be 20,000 tons. 
Technical divisions of The Firestone Tire & Rubber Com- 
pany are furnishing the basic engineering and know-how 
for the butadiene, styrene and copolymer units. 

The plant site has been established in the heart of the 
sugar cane and alcohol producing area, and the alcohol ob- 
tained from the sugar cane will be the source of the buta- 
diene, the principal ingredient of synthetic rubber. 
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INDUSTRY 


INDIA’S FIRST SYNTHETIC RUBBER PLANT 
SET FOR SYNTHETICS AND CHEMICALS, LTD. 


Lummus to Design, Engineer and Construct 
30,000 Ton Per Year Plant Near Bareilly, India 


Indian technicians and operating personnel will be trained 
to run the plant, whose final products will meet standard 
world-wide industry specifications. 

Financing of the project will be assisted by a 27,100,000 
Indian rupee (or $5,700,000) loan from the Export-Import 
Bank of Washington to Synthetics and Chemicals, Ltd. This 
constitutes the largest foreign currency loan in the bank's 
history. The remainder of the financing will come from 
private banks in the United States and the United Kingdom 
as well as from India. 

The project is expected to save India approximately 10 
million dollars in foreign exchange annually. 

Lummus has over 50 years’ experience in the design and 
construction of more than 850 plants for the process in- 
dustries throughout the world. Call Lummus on your next 
project. 


THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, New York, Houston, Washington, D. C., Montreal, 
London, Paris, The Hague, Madrid; Engineering Develop- 
ment center: Newark, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page. 193 





Building .. . 





lyst in much the same way water drips 
through coffee grounds. The process re- 
places the acid and “sweetening” treat- 
ments previously used on these feedstocks 
in the refinery’s Treating Department. 
The unit is Shell’s third distillate hy- 
drotreater. The other two are at the 
Wood River, Ill., and Shellburn, B.C., 


Canada, refineries. 


Foote Mineral Co. has begun con- 
struction on a butyl lithium plant at its 
New Johnsonville, Tenn., property. The 
plant will have a design capacity of 100,- 
000 pounds per year of n-butyl lithium 
and can be readily expanded to twice that 
capacity. Erection of the main building 
of the plant was begun in October, with 
expected completion in a few months. 
The plant is designed so that it may pro- 
duce lithium alkyls other than butyl 
lithium, and will augment existing semi- 
commercial facilities now in operation at 
Exton, Pa. Foster and Creighton, Nash- 
ville, Tenn., are the general contractors. 


Firestone Tire & Rubber Co. will 
increase its capacity for the production 
of synthetic rubber by nearly 12 percent 
with completion of a polymer plant at 
Orange, Texas. Scheduled for completion 
next January, the facility is an addition 
to the Firestone Petrochemical Center. 
The unit will have an annual capacity of 
30,000 tons. The company’s present syn- 
thetic rubber capacity is 251,000 tons a 
year at plants in Akron, Ohio; Lake 
Charles, La.; and Pottsdown, Pa. 


Celanese Corp. of America is con- 
structing full scale commerical facilities 
for producing 1,3-butylene glycol at its 
Bishop, Texas, plant. The multi-million- 
dollar unit will have an annual capacity 
for producing 25 million pounds of the 
chemical by a new process developed by 
Celanese. This is an increase of five times 
over the current capacity for producing 
the chemical in a semi-works unit at the 
Celanese chemicals plant in Bishop. Con- 
struction of the new unit is expected to 
be completed during the first quarter of 
1961. 


Tidewater Oil Co. has selected Cat- 
alytic Construction Co., Philadelphia, 
contractor for the new petroleum naph- 
thalene plant to be constructed at the 
Delaware refinery. The construction 
schedule calls for the plant to begin 
operation by the end of 1961. The new 
plant is a joint venture of Tidewater 
and Collier Carbon and Chemical Corp. 
It will have an initial capacity of 100 
million pounds per year. The multi- 
million-dollar facility will use a patented 
process developed by Union Oil Co. of 
California which converts alkyl naphtha- 
lenes, basic components of an aromatic 
by-product of the refinery, into high 
purity naphthalene. (Perroteum Re- 
FINER, August 1960, Page 166.) 
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Delhi-Taylor Orthoxylene Unit 
On Stream at Corpus Christi 


Recently completed at Delhi-Taylor 
Oil Corp.’s Corpus Christi refinery were 
two new 160-foot high distillation towers 
which will add to the capacity for or- 
thoxylene. 

The new unit was completed in record 
time. The engineering survey was begun 
in January 1960, and the unit processed 
material on June 15, 1960; less than six 
months from inception to operation. The 
engineering design for the unit was done 
by Delhi-Taylor’s engineering staff. The 


major construction was also done by the 
company. 

Orthoxylene will be separated in 
the new plant from a high purity mixed 
xylene stream extracted from Delhi's 
Platformer-Udex unit. 

A new departure for this type of plant 
is the versatility that was planned into 
the unit. Its design permits a great 
number of other chemicals to be pro- 
duced from the refiner’s diversified pe- 
troleum feedstocks. 





Continental Carbon Co., Houston, 
has awarded the construction and engi- 
neering contract for a $4-million carbon 
black plant at Bakersfield, Calif., to the 
Ralph M. Parsons Co., Los Angeles, 
Calif. Construction of the plant, which 
will have an annual capacity of 50 mil- 
lion pounds of carbon black, has already 
begun. Completion is expected in early 
summer, 1961. The plant will be the 
first carbon black unit on the West Coast. 
The facility’s carbon black products will 
be distributed by Witco Chemical Co., 
New York. 


Amoco Chemicals Corp. has started 
construction on manufacturing facilities 
which will boost its dimethyl terephtha- 
late capacity by 50 percent. The expan- 
sion is at the company’s Joliet, Ill., plant 
that uses Amoco’s oxidation process to 
produce aromatic acids from mixed xyl- 
enes. Estimated construction time for the 
project is 10 months. 


Phillips Petroleum Co. will construct 
a plant to produce high-purity benzene 
at its Sweeny refinery south of Houston. 
Benzene shipments will begin by mid- 
1961. Design capacity of the plant is 22 
million gallons a year. Benzene is a basic 
raw material for such major industries as 
synthetic rubber, plastics, detergents, and 
synthetic fibers. 


Shell Oil Co. expects to complete 
construction in the fall of 1961 of addi- 
tional facilities at its Houston refinery 
for the purification of waste water enter- 
ing the Houston Ship Channel. The new 
installation, known as a biological filter, 
represents over two years of experimental 
and design work. The water from the 
existing settling facilities will be distrib- 
uted over the top surface of a large rock- 
filled tank. This tank, filled with carefully 
graded crushed trap rock, has a top sur- 
face area of 23,000 square feet, or more 
than one-half acre. Purification takes 
place as the water trickles down through 
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the rocks because of the presence on the | 


surface of the rocks of organisms and 
, cellular matter such as bacteria, protozoa 
and algae. These feed upon the objec- 
tionable materials present in the water. 
The treatment afforded by this process 
is comparable to the self-cleansing action 
of a natural stream of water, except that 
it is accelerated by carefully controlled 
environment. The water draining from 
the bottom of the large tank will enter a 
clarifier. Any objectionable solids remain- 
ing in the water at this point will be 
removed and only clear water will be 
emptied into the ship channel. 


The Standard Oil Co. (Ohio) and 
California Research Corp. are 
planning a multi-million-dollar Isocrack- 
ing unit to be built at the Sohio Toledo 
refinery. This 7,500-bpd Isocracking unit, 
the first to be licensed by California 
Research which developed this Isocrack- 
ing process, will convert light gas oil: 
into gasoline and high quality jet and 
diesel fuel. It will enable Sohio to get a 
higher gasoline yield from a barrel of 
crude oil. The construction contract is 
to be awarded soon and it is expected 
that construction will start in April, with 
the completion date set for November. 


Humble Oil & Refining Co. has 
completed installation of gas processing 
and cycling plants on the King Ranch 
in Texas. In early September, after more 
than five years of planning and about a 
year of construction work, the plant 
began operations. Gas is being fed into 
the new plant from 13 fields through a 
network of 170 miles of pipelines. Also 
connected to the plant is a new 30-inch 
line which carries gas from the King 
Ranch to the Houston area—a distance 
of 238 miles. The total cost of the plant, 
the field gathering facilities, and the 30- 
inch pipeline was about $68 million. The 
new unit is now processing about 545 
MMcf of gas a day, but this rate may 
later be increased to 800 MMcfd. Peak 
capacity is 950 MMcfd. 


Tidewater Oil Co. will construct the 
West Coast’s first large commercial Iso- 
cracking plant, at an estimated cost in 
excess of $20 million. Construction of 
the ultra-modern facilities will include 
a 20,000-bpd Isocracking unit, a 50- 
MM¢efd hydrogen generating plant, and 
other equipment. Actual construction is 
scheduled to get under way early in 1961. 


Northern Gas Products Co., 
a wholly owned subsidiary of Northern 
Natural Gas Co., is building a propane 
extraction plant at Bushton, Kan. The 
project will include an extraction plant, 
estimated to cost in excess of $9 million, 
and liquid salt cavern storage facilities. 
The facility, capable of processing 900 
MMcfd of natural gas, will extract pro- 
pane, butane, iso-butane, ethane and 
some natural gasoline. 


Armour Agricultural Chemical Co. 
is beginning an expansion program. A 
plant at Sheffield, Ala., which produces 
ammonia, nitric acid, urea, nitrogen so- 
lutions, ammonium nitrate, and other 
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For Installation 


Simplicity and Savings. 
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LIQUID LEVEL 
GAGE SETS 
by Penberthy 


| (re with Penberthy Liquid Level Gage Sets . . . the 
unique “floating shank” found in Penberthy gage valves. What 
does this feature mean to you? Look at it this way . . . if you’ve 
ever tried to install an ordinary gage set on an inaccurately 
tapped vessel, you know it’s complicated and costly, if not im- 
possible. Penberthy’s “floating shank” compensates for up to 
¥%” variation from nominal center-to-center dimension . 
saves installation time and money . . . eliminates stress of forced 
mounting . . . at no extra cost to you. 


Penberthy gage sets, in addition, offer you clearer visibility, 
positive accuracy, reduced maintenance, longer life. All this 
plus a wide range of sizes, pressures, hookups and materials to 
choose from. And every gage in the line is backed by 74 years 
of experience . . . your assurance that you can’t buy a better 
gage than a Penberthy. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


GENTLEMEN: Want complete details on your liquid Dedicated to 
level gages. Please send Catalog #36 immediately. Quality Since 1886 
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AFTER DAY ° 


. BAR 
AFTER CAR 


If you can pump your acid waste, ship it 
er. We'll salvage the sulfuric acid con- spent-a 
ou the costs of in-plant ana, Louisiana an 
avoid the hazards_ ing performance on continu 
Sulfuric acid recovery is one of man 
ble services which Stauffer has perfected for 
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ALKYLATION, 

y.) ete), (0) b=), 740) 
BUTADIENE, CHLORINE, 
DDT AND LUBE OIL 

ad 3 0 01 OF YO) OY F/O a | 
SPENT ACID WASTES TO... 


ETURN TON AFTER TON OF WATEF 


a CTOME Cpr > 
— CUSTOMER > IF CUS 


NE R 


rF ONC POEROCCWN 


_ ANY QUESTIONS ABOUT 
a) Jb aod] 9-1-1) 4,14-9-V 81°), ko 


STAUFFER CHEMICAL COMPANY [Bible 
Consolidated Chemical industries Div. a 
6910 Fannin Street 
Houston 25, Texas 
Please send: 
(C0 Complete information on Spent Acid 
Regeneration 
1 “Stauffer Chemicals . . . Everywhere”: 
New publication with illustrations and 


non-technical description of the broad 
line of Stauffer Chemicals. 


C0 Annual Report, 1959, Stauffer Chemical 
Company 
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ammonia derivatives is being expanded. 
Also, production at a phosphate plant 
near Fort Meade, Fla., is being increased. 
The two plants will triple Armour’s cur- 
rent nitrogen and phosphate output by 
1962. Cost of the expansion program is 
$60 million. 


The Ohio Oil Co.’s Scipio, Mich., 
gasoline plant, in which Humble Oil & 
Refining Co. has a 35-percent interest, 
has undergone some expansion. A fourth 
1,000-hp plant compressor has been 
added, bringing the capacity to 19,200,- 


When 
is oil 


really 


000 cubic feet daily and a fifth process 
compressor is expected to be added be- 
fore the end of the year. The plant went 
on stream in July. 


Allied Chemical Corp.’s Solvay 
Process Division is expanding chlorinated 
methane facilities at its Moundsville, 
W. Va., plant. Capacity will be increased 
by about 40 percent. The chlorinated 
methane installation went into operation 
in 1954. 


United Carbon Co. plans to build a 
64-million-pound-per-year carbon black 
plant in Southern California. It is slated 
to go on stream sometime in 1961. 





pure ? 


When it’s been filtered through FLOREX® fuller’s earth or FLORITE® 
activated bauxite. Whether you use percolation or contact methods, 
these two quality adsorbents will clarify and decolorize your feed stock ; 
refine and stabilize it. Contaminants both in solution and suspension 
are efficiently removed by FLOREX and FLORITE. 
Each grade of FLOREX and FLORITE has the same uniform 
high adsorptivity. Uniform grain size and screen distribution 
are maintained shipment after shipment. 
Why not find out how to purify your feed stocks... 
using FLOREX or FLORITE? Let our Customer 
Service Laboratory show you the advantages 
of using these two quality mineral ad- 
sorbents. There is no obligation. 
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British Petroleum Co, Ltd., plans 
to build Northern Ireland’s first oil re- 
finery. It will be at Belfast and will have 
an initial capacity of 30,000 bpd. Dis- 
cussions had been in process for several 
months with the Northern Ireland gov- 
ernment and negotiations were in prog- 
ress with the Belfast Harbor Commis- 
sioners for a site. reclaimed land 
northeas: of existing oil storage installa- 
tions on the harbor’s Musgrave Channel. 
The refinery will produce motor spirit, 
kerosine, aviation turbine fuels, light and 
heavy diesel oils, fuel oil and liquefied 
petroleum gas for marketing in Northern 
Ireland by Shell-Mex and BP, Ltd., with 
a small portion for export. Site prepara- 
tion is expected to begin next Spring and 
construction work later in the 
year. It is estimated the project, which 
it is expected will require an initial in- 
vestment of about $22,400,000, will take 
about two years to complete. 


BA Adds Desulfurizer 
At Calgary Refinery 


The crude running capacity at British 


on 


| American Oil Co.’s Calgary refinery has 


been increased from 7,500 to 10,000 bpsd 
with the completion of a $1.5-million ex- 
pansion and modernization program. 
The largest new addition in the pro- 
gram was a 3,500-bpd naphtha desulfur- 


Stripper tower rises above BA worker. 


izer. Related facilities such as the com- 
bination crude topping, vacuum and 
thermal cracking units were revamped 
and instrumentation and control systems 
underwent complete modernization. 

The first phase of the Calgary expan- 
sion, completed last fall, consisted _ of 
increasing the capacity of the catalytic 
reformer from 2,000 to 3,000 bpd and in- 
stalling a 60,000-pound-per-hour steam 
generating unit with associated 
treating facilities, 

The expansion now permits the refin- 
ery to handle a composite crude with 
high condensate content from the com- 
pany’s Pincher Creek gas field. Fluor 
Corp. of Canada, Ltd., designed and con- 
structed the desulfurizer. The condensate 
facilities were designed by BA engineers. 


water 
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In Rockwood Unions... 


the big 
hardness differential 





in seats 


makes a big 


difference 
in the 

entire 
union 








In Rockwood Union #603 both seats 
are made of corrosion-resistant AISI 
molychrome steel, forged in place and 
double-locked under 100,000-pound 
and 400,000-pound pressures. 


The male seat is specially heat treated 
to make it 150 Brinell harder than the 
female seat. 

No other union has this hardness 
differential, which eliminates galling in 
make-up and assures long, trouble-free 
service life. 

There are other big differences in 
Rockwood Unions that mean greater 
safety and economy. For example: 


ROCKWOOD SPRINKLER COMPANY 


@ an exclusive cold forging process re- 
sults in easily interchangeable parts, 
all with highest resistance to shock, jar, 
vibration, expansion and contraction. 
@ balanced design distributes built-in 
strength uniformly throughout each 
Union. 

@ “Rockwoodizing,”’ a special coating 
process, protects threads and all other 
surfaces against corrosion. 


@ Color-coding of different type Rock- 
wood Unions enables easy identifica- 
tion by warehousemen and pipe fitters. 


Rockwood Unions are tested and 


A Division of The Gamewell Company « Subsidiary of E.W. Bliss Company 
Distributors in all principal industrial areas 
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listed by Underwriters’ Laboratories, 
Inc., for use with flammable liquids and 
gases. Write for complete facts. 


ROCKWOOD SPRINKLER COMPANY 
A Division of The Gamewell Company 


725 Harlow Street 
Worcester 5, Massachusetts 


Please send me prices and further 
information on Rockwood Ball 
Valves and Unions. 


Name 


Title 








Company 





City 
State 
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Taper angle of seal-ring 
lips is slightly less than 
that of mating hubs. Tight- 
ening clamp causes seal- 
ring lips to deflect, form- 
ing seal by spring action. 











GRAYLOC 
PIPE 
CONNECTIONS 
HOLD PRESSURE 
WITHOUT LEAKING 


From a full vacuum to extreme 
internal pressure, GRAYLOC 
pipe connections will not leak— 
will not blow out. 

It’s an all steel assembly with 
a pressure aided seal that can 
be quickly and easily discon- 
nected. The seal ring is even 
re-usable! Yet, for all its seal- 
ing power, it’s lightweight and 
smal] in size. 


P. O. BOX 2291 


HOUSTON 1, TEXAS 


GRAYLOC pipe connections are 
manufactured in standard stock 
sizes from 1” to 30”, but special 
sizes can be manufactured on 
request. They are also avail- 
able made of corrosion resistant 
metals. 

Learn how GRAYLOC pipe con- 
nections can save you time, space 
and money. Write for the all 
new GRAYLOC catalog. 


GRAYLOC SALES DIVISION 


Tool Company 


Riverside 7-1240 
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Brockville Chemicals, Ltd., is pro- 
ceeding with the construction of a $17- 
million nitrogen chemicals plant near 
Maitland, Ont. The plant will go into 
full operation next May. Brockville 
Chemicals was formed last year by Soge- 
mines, Ltd., the Canadian subsidiary of 
Societe Generale de Belgique of Belgium. 


Kuwait Oil Co. has initiated a proj- 
ect to use the natural gas reserves in the 
Shaikhdom of Kuwait, at the northwest 
corner of the Arabian Gulf. The com- 
pany plans to produce natural gasoline 
and liquid petroleum gas from atmos- 
pheric gas in its Burgan field. The pro- 
gram includes construction of new fa- 
cilities at Burgan and also at the Gulf 
port of Mina-al-Ahmadi, approximately 
17 miles distant, plus alteration of some 
existing units. The condensate will be 
delivered to the company’s refinery at 
Mina-al-Ahmadi, where fractionating and 
treating equipment will be provided to 
produce gasoline and a desulfurized LPG 
product. Construction is being handled 
by Bechtel Corp. and George Wimpey 
and Co., Ltd. 


Forth Chemicals, Ltd., plans to build 
a styrene monomer plant between Neath 
and Port Talbot, South Wales, at a cost 
of more than $8,400,000. Annual capac- 


| ity of the facility will be 50,000 long 
| tons. The design and engineering of the 


Forth plant will be carried out by Mon- 
santo Chemicals, Ltd. It is expected to 
take approximately two years to come 
into operation. Forth Chemicals is two 
thirds owned by British Hydrocarbon 
Chemicals, Ltd., (which is jointly owned 
by the British Petroleum Co. and The 
Distillers Co.) and one third by Mon- 
santo Chemicals. Its Grangemouth plant 
built in 1953 has been twice expanded. 
Third expansion currently approaching 
completion will bring total production 


| there to 50,000 long tons per year. The 


completion of the new Welsh plant will 


| bring Forth’s total production to 100,000 
| long tons per year. 


Pakistan plans another ammonium 


| sulfate fertilizer factory to be built near 


Sukkur on the Indus River. Pakistan In- 


| dustrial Development Corp. has drawn 
| up the plans for the plant, which will 


| have an annual capacity of 250,000 tons. 








India is constructing a factory to pro- 
duce ammonia and nitric acid, urea and 
nitrophosphate fertilizer at Trombay. 
The plant, which will receive U.S. fi- 
nancial backing, will cost approximately 
$58 million. The U.S. aid will come 
from the Development Lodn Fund and 


| will be the 21st DLF loan to India. 


British Petroleum Co., Ltd., has of- 
ficially opened its new Ruhr refinery at 
Dinslaken, German Federal Republic. 
Two crude oil distillation units, each of 
50,000 bpd capacity will enable the re- 
finery to deal with throughput of 4,400,- 
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THE MOS\ 
READAB\X. 


SCALE 
ON THe 


MARKEE \X 


The new Taylor 210T TRANSCOPE® Transmitter is 
only 7” x 9” x 4’. Yet you can read the big 1134”- 
long scale up to 35 feet away. New tape drive or 
with optional servo-driven indication, these low- 
cost, motion-balance pneumatic transmitters have 


Other features of the 210T TRANSCOPE 
Transmitter include the weatherproof 
case which is split diagonally to make 
adjustments easily accessible. Single 
package pneumatics, encapsulated 


ample power for process alarms, di- 
gital encoders, potentiometers and 
other auxiliary functions — with no 


movements and actuating element are 
easily removed and replaced for on- 
the-job maintenance. Designed for 


loss of accuracy. Transmitted signal Gage Pressure, Volumetric Pressure, Volumetric 
remains within 14% of the input sig- | Load and Temperature. Non-indicating model 
nal. Threshold sensitivity is 0.1%. (211T) also available. 


Ask your Taylor Field Engineer or write for Bulletin 98385. Taylor Instrument Companies, Rochester, N.Y., or Toronto, Ont. 


Taylor Luslrumenta MEAN ACCURACY FIRST 
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So Long... Until Tomorrow It took five flat cars to ship this 195 foot- 
long fractionating column from our Orange, Texas, plant. Even the Texans thought 
it was a whopper, but tomorrow we'll be fabricating bigger ones—that’s the 
way it goes. L] This column went to a leading refinery where it produces high 
purity isobutane, a component of premium gasoline. LJ The 12-foot diameter 
Steel column is made up of 20 rings or sections, each % of an inch thick. The 
rings are welded together, then welded to a 20-foot skirt which supports the 
tower in its upright position. After fabrication the column was stress relieved. 





ai 
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Our Orange, Texas plate shop can handle custom plate work of all kinds and 
sizes. We have experienced men and the right equipment, high capacity cranes, 
giant presses and bending rolls, the latest welding equipment, mammoth car 
bottom furnaces, and complete inspection facilities. We can ship by rail, truck or 


barge. And anything we make, we can erect. (J Write for our booklet on plate 
fabricating facilities and services. 


This mark tells you a product is 
made of modern, dependable Steel. 


Stee! 


+ 


General Offices: 525 William Penn Place, Pittsburgh, Pa 

Contracting Offices in: Ambridge « Atlanta « Baltimore « Birmingham 
Boston « Chicago « Cincinnati e Cleveland « Dallas « Denver « Detroit 
Elmira ¢ Gary ¢ Harrisburg, Pa. « Houston e Los Angeles « Memphis 
Minneapolis « New York e Orange, Texas « Philadelphia e« Pittsburgh 
Portland, Ore. © Roanoke e St. Louis « San Francisco e Trenton 
United States Steel Export Company, New York 


USS is a registered trademark 


American Bridge 
Division of 
United States Steel 
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000 tons of crude oil annually. Other 
stage 1 processing units include a cata- 
lytic reformer hydrofiner and copper 
chloride treatment units and sulfur re- 
covery plant. Construction of the second 
stage will add a catalytic cracking unit 
with associated vacuum unit and a bitu- 
men plant. The refinery is owned and 
operated by the group’s German asso- 
ciates, BP Benzin and Petroleum A.G., 
Hamburg. The building officially started 
on November 18, 1958, and more than ; 
350 firms, mostly German, have been 
concerned. 


Shell Oil Co. of Canada, Ltd., 
will build a $20-million gas processing 
and sulfur manufacturing plant in the 
Pincher Creek district of Southern Al- 
berta. Construction is scheduled for com- 
pletion by the end of 1961. Shell will 
operate the plant. Unit design calls for 
initial production of 100 MMcef of proc- 
essed gas daily for delivery to Alberta 
& Southern Gas Co., Ltd., for export 
to the U.S. It will also produce about 
1,000 tons of sulfur daily and between 
3,500 barrels and 4,000 barrels of liquid 
products daily. 


Societe Francaise des Petroles 
and British Petroleum Co.’‘s 
Dunkirk refinery will add a 3,000-bpd 
unit for the new BP Ferrofining process 
for lubricating oils. The process uses a 
special catalyst that enables hydrotreat- 
ing to be used as a finishing process for 
both solvent-refined and straight distil- 
late lubes. 


Canadian Chemical Co. is expand- 
ing its pentaerythritol capacity at its 
Edmonton, Ont., plant by 20 percent. 


Completion is scheduled for December 
1960. 


Thailand has asked for formal bids | 
to construct a 28,000-bpd refinery. The 
present bidding is the result of a break- 
down of almost two years of negotiations 
with Standard Oil Co. (Indiana). The 
Thai government has stipulation, how- 
ever, that the refinery be turned over 
to Thailand after the negotiated period. 


Esso A. G. is increasing production at 
its 70,000-bpd refinery at Cologne, Ger- 
many, from 7 to 14 percent of its output 
going into petrochemicals. Cost of the 
expansion will be $12 million. Present | 
annual capacity is 45,000 tons of ethyl- | 
ene, 35,000 tons of propylene and 7,500 | 
tons of butadiene. Products are sent via | 
pipe line to Chemische Werke Huels and | 
Wacker Chemie G.m.b.H. 


Gulf Oil Corp. plans construction of 
a new 30,000-bpd refinery in Denmark 
or Sweden to supply its marketing re- 
quirements in Europe. The company is 
in the process of acquiring options on 
land sites in Denmark and Sweden suit- 
able as locations for the proposed modern 
refinery. The refinery will be engineered 
to refine types of crude oil available to 
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SWECO'S 
ONE MAN 
PLAN 


Process equipment purchasing is an intricate 
undertaking... that’s why SWECO assigns 
ONE MAN as sales engineer to coordinate 
and expedite your project. 











He communicates your equipment rating and 
performance data to SWECO’s staff of engi- 
neering specialists. Experts in meeting the 
challenges of new extremes in temperature 
and pressure, they develop improved designs 
and methods for most efficient and economi- 
cal operation of process equipment. 


He draws upon SWECO’s 40 years experi- 
ence in fabricating heat exchangers, pressure 
vessels and steam jet ejectors, from a wide 
range of metals and alloys. SWECO’s know- 
how pays off for you in high-quality stand- 
ards and reasonable production costs. 


Your equipment is the responsibility of your 
SWECO project coordinator from design 
and production, until units are installed and 
operating to your satisfaction..He knows 
your project, gives you straight answers, 
fast service. 





For details on SWECO heat exchangers, pressure vessels, steam jet ejectors 


and other equipment, write for Bulletin 16-333. 


bit Southwestern Engineering Company 


Pa 4800 Santa Fe Avenue, Los Angeles 58, California 


SWECO enaineers — CONSTRUCTORS — MANUFACTURERS 
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PHOTOS: A New Jersey terminal using twenty-one - " 
new Barco 6” Asphalt Loading Arm Assemblies. Building a 
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5 the European area and not specifically 
for - . £ designed for the exclusive use of any 

: 3 4 single type of crude. The refinery will 

ot A N YW) LI N G : ' as produce a pattern of products to meet 
: ji ’ Se =| the demands of the area where Gulf al- 

vn H oh i . ; fF | ready has substantial marketing outlets. 
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Imperial Chemical Industries, 
Ltd., has increased its capacity for 
high-purity ethylene from 120,000 to 
140,000 tons per year, with correspond- 
ing gains in propylene, butadiene, and 

| butene. The “stepping up” program is 
taking place at ICI plants at Wilton and 
Billingham, England. ICI produces ace- 
tone at Billingham, from propylene made 
at Wilton, for making methyl methacry- 
late. 


Shell Oil Co. is going ahead with 
| plans to build a 25,000-bpd refinery at 
| Tabangao, Philippines, about 70 miles 

south of Manila. The plant will cost $24 
| million. Philippine capital will ‘have a 25 

percent interest in the unit, which will 

go on stream in 1962. 


| Columbian Carbon Co.’s Canadian 

| carbon black plant is under construction 
at Hamilton, Ont. The plant, designed 

| for an annual capacity of approximately 
40 million pounds of various grades of 
carbon black, is expected to be com- 
pleted during the second quarter of 1961 
at a cost in excess of $5 million. 


Industrias Petroquimicas Argen- 
tinas Koppers, S.A., (IPAKO) has 
begun construction of a plant to produce 
MOVEMENT ethylene and polyethylene at Buenos 
Aires, Argentina. The unit will use petro- 
leum waste gases from the Argentine 
government refinery as its raw material, 
“Ball Joint” LOADING ARMS and is scheduled for completion early in 
1962. Koppers Co., Inc., has a substan- 
CuHeckx THESE POINTS! Here’s why more and more refin- tial interest in IPAKO. 
eries and chemical processing plants now use Barco Flexible Ball 
Joint Loading Arms for handling ASPHALT and other high melting | Amoco Fina, S$.A., plans to manu- 


point fluids : facture additives for petroleum products 


.. ‘ ‘ ata plant to be completed at Antwerp, 
[7 MADE FOR HIGH TEMPERATURES! 400°, 500°, or 600°F present no | Belgium, early in 1961. Amoco Fina s 
problems. | owned jointly by Amoco Chemicals Corp. 
v7 ECONOMY |! Simple construction; fewest number of parts. One Barco | and Petrofina. 
Ball Joint, combining 360° swivel motion with 30° angular movement, 
does the work of more complicated “double” ball bearing swivel joints. 


NO LUBRICATION! No ball bearings in Barco flexible joint to require 
frequent greasing. No trouble with gumming up of ball races due to 
“oozing.” 








Lago Oil and Transport Co., Ltd., 
Aruba, The Netherlands, is considering 
the construction of three industrial plants 


ie 4 for the production of synthetic ammonia, 
FIRE SAFE! Barco Ball Joints have passed rigid Fire Tests for refinery aromatics, urea, nitric acid, and complex 


and chemical plant service. fertilizers. The cost of construction is 
STEAM JACKETED! Available with jacketed construction, or easy to $41 million. 
apply steam tracing and insulation. 
WEIGHTED STYLES! fF 
ee Be ey caine designed loading arm [ , British Petroleum Co. and Cali- 
assemblies can be furnished by Barco, complete. |) SEs i fornia Chemical Co. have joined to 
or joints only for use with standard pipe. Ls j construct two aromatic plants in Europe 
Inquiries are invited; ask for catalog. a ,%a to cost $19.6 million. The units, which 
Bee will be located adjacent to BP refineries 
BARCO MANUFACTURING CO. ee at Kent, England, and Dinslaken, West 
SEINE eng Soman, Reeagnies Saey 7" ' | Germany, will be operated by British 
Line of Flexible Ball, Swivel. Swing ne Rotary Joints Petroleum for the newly formed BP 
In Canada: The Holden Co., Ltd., Montreal California. 
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COMPLETION 
DATE 


“AUGusr.. 


Cooling towers destroyed by fire 
replaced in twenty-one days 


July 12, 1960—Fire destroyed two cooling towers on an 
80 ft. high roof at the E. F. Drew & Co., Inc., plant, Boonton, 
N.J. With production loss estimated at $20,000 per day, 
speedy replacement was imperative. 

July 15—Two new towers were ordered from Foster 
Wheeler. 

July 18—Replacement towers were shipped from FW’s 
California plant—three days after receipt of the order... 
six days after the fire. 

July 26—Field erection of the towers began. 

August 5—Both cooling towers were completed four days 
ahead of schedule...a schedule which represented the 
best estimated completion time submitted by any manu- 


How? Fine teamwork on the part of Drew Co. and Foster 
Wheeler, plus the availability of FW’s pre-engineered 
towers, pre-fabricated assemblies, and experienced field 
erection made this performance possible. And quality did 
not suffer because of speed! These towers were un-hurriedly 
engineered, carefully pre-cut, and fully air-dried long before 
receipt of the order. 


In every Foster Wheeler cooling tower, the dimensions 
and quality of the redwood, coupled with proper wood- 
preserving treatment, are your safeguard against delignifi- 
cation and chemical or biological attack. A full range of sizes 
and casing materials are offered. Write to Foster Wheeler 
Corporation, 666 Fifth Avenue, N.Y. 19, N.Y. 


facturer when the job was bid. 
LONDON TW) PARIS ST. CATHARINES, ONT. 


NEW YORK 
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What's Happening... 





New Sulphur Recovery Process 


Moves into Pilot Plant Stage 


A sulfur recovery process has been 
devised which uses a different ad- 
sorbent and a totally new type of 
regeneration cycle. The adsorbent is 
a calcium aluminosilicate, which is 
manufactured in the form of a syn- 
thetic crystalline zeolite. When the 
adsorbent is “loaded” with hydrogen 
sulfide, it can be regenerated at 600° 
F with sulfur dioxide to produce sul- 
fur vapor and water vapor. 

A pilot plant using the new process 
is being fabricated by Maloney- 
Crawford Tank & Service Co., Ltd. 
The unit is designed to treat sour 
natural gas containing 15 percent 
hydrogen sulfide. The process design 
was developed by Harry Haines, 
Houston, Texas, inventor of the 
process. 

As shown in the diagram, this unit 
is an adsorption plant which operates 
on relatively short cycles (45 to 180 
minutes). Unlike most hydrocarbon 
recovery units, the time cycle is de- 
termined by sour gas concentration 
rather than limiting superficial linear 
velocities. 

The pattern of gas flow is also dif- 
ferent, and similar to European ad- 
sorption plants, where the gas passes 
in series through two towers. Sour 
gas enters the bottom of the adsorp- 
tion tower and flows upward. Sensible 
heat, stored in the sales gas during 
the adsorption period is removed by 
the gas cooler. 

The cooled sales gas then passes 
downward through the cooling tower 
to cool freshly regenerated adsorbent, 
and then to a sales gas cooler, before 
entering the sales gas pipeline. Series 
flow provides a valuable safety factor 
during adsorption. If by accident a 
plant upset occurs, the cooling tower 
acts as a secondary adsorption tower 
to trap residual hydrogen sulfide in 
the sales gas stream. 

Approximately one-third of the 
liquid sulfur leaving the sulfur con- 
denser is recycled to a sulfur burner 
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SULFUR RECOVERY PILOT PLANT 


for production of sulfur dioxide gases. 
These gases enter a waste heat boiler 
for steam generation and pass to a 
trim cooler for accurate temperature 
control. 

The hot sulfur burner gases then 
flow downward through the catalytic 
regeneration tower for simultaneous 
stripping of, and reaction with, the 
adsorbed hydrogen sulfide. Vapors 
leaving the bottom of the tower con- 
tain nitrogen, sulfur vapor, water 
vapor, and small quantities of un- 
reacted hydrogen sulfide and sulfur 
dioxide. 

These vapors then cooled in 
the sulfur condenser for production 
of liquid sulfur, and the non-conden- 
sable gases are vented to the atmos- 
phere. Liquid sulfur is pumped to 
storage. At the beginning of the cat- 
alytic regeneration period the cold 
adsorbent acts as a heat sink, pro- 
ducing a temperature rise across the 
tower which is lower than the rise 
obtained in a conventional Claus 


are 


catalyst chamber operating undet 
steady state conditions. 

The small temperature rise allows 
production of relatively high pressure 
steam in the waste heat boiler, which 
has an exit temperature closely ap- 
proximating the exit temperature of 
the catalytic regeneration tower 

600°F), without imposing a heavy 
heat duty on the trim cooler. Unless 
lower pressure steam desired, 
the temperature drop across the trim 
cooler is essentially equal to the tem- 
perature rise across the catalytic re- 
generation tower. 

Cost estimates have been prepared 
for a commercial plant to treat 8 
MMefd of sour natural gas contain- 
ing 15 percent hydrogen sulfide (40 
long tons of sulfur daily). This plant 
would cost approximately $600,000 
exclusive of offsite facilities. Steam 
credits can be assigned to the proc- 
ess. Cooling water is the only essen- 
tial utility, since the plant derives its 
energy requirements from the sour 


were 
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REBOILER FO 


You can reduce fouling shutdowns to a 
minimum by using Michigan Seamless 
Integral Fin TAILORED TUBING. 
With its greater surface area it permits 
longer ‘‘on stream” time and increased 
capacity when it replaces plain tubing 
in existing reboilers. And in new units, 
Integral Fin TAILORED TUBING 
not only reduces first cost, but operat- 
ing cost as well. Specify Michigan 
Seamless Integral Fin U-Tubes, 


This mark tells you a product is made of 
modern, dependable Steel. 


"a ia > - =~ 7 _—_— »- 


TAILORED to your job. We will U- 
Bend to your order and ship promptly 
on pallets, ready for assembly. For 
more information, write or wire Michi- 
gan Seamless Tube Company, 401 West 
Street, South Lyon, Michigan. 


ULI NG? TAILORED 


Simplify the problem with integral fin 
iin eg TUBING! 
aN 


MICHIGAN SEAMLESS TUBE COMPANY 


A SUBSIDIARY: 


SOUTH LYON, MICHIGAN 


GULF STATES TUBE CORPORATION 


ROSENBERG, TEXAS 











smells? 


Call on Rhodia 
“Odor Engineering”’ to solve 
your malodor problems 
in plant or product 


Rhodia Inc, is the world leader in in- 
dustrial odor control and reodorization 
technology and a primary producer 
of industrial aromatic chemicals. It 
offers fully qualified consultation 
service anywhere in the United States 
without cost or obligation. 




















cr 32-8 7 
| RHODIA INC., | 
i 60 East 56 St., New York 22, New York | 
i Gentlemen: ! 

Please send me Rhodia literature. 1 
My problem is: (please give specifics) I 
| I 
i | 
NAME l 
Zz ! 
! CITY. STATE 1 


SLT 


RHODIA inc. 


60 East 56 St., New York 22, New York 
(Phone: PLaza 83-4859) 
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Happenings .. . 





portion of the inlet gas, compared with 
other processes that burn a portion of 


| the sales gas for fuel. 





With the long term trend toward 
higher natural gas prices and lower sul- 
fur prices, this differential advantage in 
“fuel gas” costs should increase in favor 


IPAA Presents 1 


of the 
excess 


new process. In addition, the 
steam can be used to drive a 
refrigerated cooling system for hydro- 
carbon-dewpoint reduction of the sales 
gas, an important feature in Canadian 
operations where gas transmission com- 
panies require a 15°F hydrocarbon dew- 
point at 800 psia. 


960 Oil 


Supply and Demand Revisions 


The Supply and Demand Committee 
Independent Petroleum Association of 
America, has reconsidered its estimates 


| of petroleum supply and demand for 


1960 in the light of events and changes 
in the general economy which have 
taken place since last April when it 
made its previous forecast. It has also 
made a forecast of petroleum supply and 


| demand for the year 1961 based on an- 


ticipated economic activity and trends in 
the petroleum industry. 

Because the U.S. government has not 
as yet announced the import program 
for the first half of 1961, for the purpose 
of this forecast imports have been esti- 
mated on the basis of the standards of 
the program now in effect. 

Taking into consideration these 
changes in industrial activity, the com- 
mittee now anticipates that domestic 
demand for refined products in 1960 
will amount to 9,677,000 bpd, approxi- 
mately 50,000 bpd less than was forecast 
last spring. 


refined products demand for 1960 and its 
forecast of refined products demand in 
1961 are shown in table 1. 


Since petroleum demands for 1961 are 
expected to show only modest increases 
over 1960, the Texas Railroad Commis- 
sion believes that the inventory levels 
reported for 1960 should be adequate for 





1961. Accordingly, levels used in this 
report are in table 2. 
Table 2 
Refined Product Inventories 
(Millions of Barrels) 

End of 1960 1961 
Ist Q 484.8 468.0 
2nd Q 522.2 500.0 
3rd Q 585.5 543.0 
tth O 530.9 513.0 


Table 3 sets forth the various compo- 
nents of new supply required to meet the 








The committee’s revised estimates of forecasted demands for refined products, 
Table 1 
Demand for Refined Products 
(1000 bpd) 
1959 1960 Change 1961 Change 
Domestic (Actual) (Est.) (Forecast ) 
Gasoline 4066 $138 t 72 $228 90 
Kerosine 301 361 t+ 60 390 29 
Distillate 1803 1865 + 57 1910 15 
Residual 1546 1530 — 16 1514 16 
Other 1730 1783 + 5 1858 75 
Domestic Demand 
for Products 9451 9677 +226 9900 +223 
Exports of Refined Products 204 197 7 191 6 
Total Demand for 
Refined Products 9655 9874 219 10,091 +217 
Table 3 
PETROLEUM SUPPLY AND DEMAND 
(Thousands of bpd) 
1959 1960 Change 1961 Change 
Total Demand for 
Refined Products 9655 9874 +219 10,091 +-217 
Change in Refined 
Product Inventories + 66 58 49 
Total Required Products 9721 9816 t+ 95 10,042 +226 
Less NGL Production 879 933 + 54 977 + 44 
Less Product Imports 815 788 - 27 825* + 37 
Refinery Demand for Crude 8027 8095 + 68 8240 +145 
Plus Crude Exports 7 9 + 2 7 2 
| Total Crude Oil Demand 8034 8104 + 70 8247 +143 
Change in Crude Stocks 15 67 
Required New Supply of Crude 8019 8037 + 18 8247 -+-210 
Less Crude Imports 965 1023 + 58 1045* t+ 22 
Domestic Crude Production 7054 7014 . 40 7202 +188 
* Based on import program now in effect. 
PETROLEUM REFINER—V ol. 39, No. 12 
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Fisher-Continental Type 480 will 
' give you all 3 on your next 


s ocatdlreoked Butterfly Valve Job 


Consider a Buterly Vale for your next conto valve jb 
Compactness, ease of installation 


and low initial cost are definite 
plus features you can count on when using a valve. 


Fisher-Continental eliminates the need for massive 
se arate et oper lr we 9g pty 480 

.O.P, pneumatically operated piston. You get the power, 
paced vega rrcghenp amen scab ee tg 

the advantage of low initial and installation cost. Fisher- 

Continental Butterfly Valves with the 480 P.O.P. can handle 
high pressure drops of several hundreds of pounds depending 
on size of body and shaft. 


It ar you to find out how many ways Fisher-Continental 
Valves can help you. 




















FISHER- 
CONTINEN TAL | 


The versatile butterfly valve offers a 
number of other advantages such as 
being available in any size... any 
metal or alloy ... suitable for any tem- 
perature... any fluid... any pressure 
...any condition ...and it is adapt- 
able to any operator, manual or power. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD. ..CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 





BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 





SINCE 1880 
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REPAIR PIPE LEAKS 


QUICKLY 
PERMANENTLY 


ANY PRESSURE 
ANY TEMPERATURE 


EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, 4” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


COLLAR LEAK CLAMPS —for oil and 
gas lines. Gasket is sealed by 
gasket container rings—pressure is 
sealed in . . . air, moisture and 
gasket-destroying soil conditions 
are sealed out. Effective under any 
pressure. Sizes 2”—13” O.D. incl. 
In stock at oil supply stores! 


For over half a century, 
a complete line of Repair 
Clamps and Saddles for 
steel and cast iron pipe. 


Send for catalog! 


-M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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taking into consideration changes in in- 
ventories. 

It should be noted from table 3 that 
total crude oil demand in 1961 is ex- 
pected to amount to 8,247,000 bpd, or 
143,000 bpd more than in 1960. A part 
of the 1960 demand for crude oil, how- 
ever, was met by withdrawals from in- 
ventories. With no change in crude oil 
stocks during 1961, required new supply 
of crude oil would match demand and 
would exceed the 1960 new supply by 
210,000 bpd. 


IPAA Submits Eight - Point 
Import Reduction Proposal 


The Oil Import Administration has 
been urged to change its basis for limit- 
ing imports east of the Rocky Mountains 
from 9 percent of total demand for pe- 
troleum products to 10 percent of de- 
mand for crude oil. 

This was the major recommendation 
contained in an eight-point proposal to 
reduce oil imports other than residual 
fuel, submitted to the U.S. government 
by the Independent Petroleum Associa- 
tion of America. 

If applied to 1960, the IPAA proposal 
to relate District 1-4 imports to demand 
for crude oil would result in a reduc- 
tion of about 170,000 bpd in imports 
other than residual fuel. 

Adjustments already proposed by the 
government would, if put into effect im- 
mediately, reduce imports about 60,000 
bpd. IPAA commended these proposed 
adjustments as recognizing “continued 
unhealthy conditions in the domestic 

oil) mdustry,” but said further import 
cuts would be necessary to restore “a 
vigorous, healthy petroleum industry in 
the United States.” 

The national organization stressed the 
fact that imports have increased out of 
proportion to the rise in domestic crude 
oil production, as a result of basing im- 
port allocations on total petroleum 
demand. 

While District 1-4 imports exclusive 
of residual fuel have been kept at about 
10 percent of total product demand since 
1954, the ratio of imports to crude oil 
demand has risen from 10.7 to 12.6 per- 
cent, and the ratio of imports to domes- 
tic crude production has jumped from 
11.9 percent to 14.2 percent. 

It noted that the rise in imports in 
ratio to crude oil demand since 1954, “is 
equivalent to an increase of approxi- 
mately 135,000 bpd.” 

IPAA cited some advantages in basing 
imports on crude demand. Among them: 

a) imports would be prevented from 
increasing in relation to (domestic 
crude oil production, (b) both imports 
and domestic production would increase 
in keeping with requirements, and (« 
necessity of “periodic adjustments” to 
compensate for such factors as rising 
residual fuel imports would be 
nated. 

Crude oil production in Districts 1-4 
was 2,000 bpd less in the first six months 


elimi- 
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of 1960 than in 1957, the year that the 
government determined that oil imports 
must be limited. By contrast, IPAA 
pointed out, demand for petroleum prod- 
ucts rose more than 600,000 bpd in this 
period. 

This rise in total demand, IPAA said, 
was filled at the expense of crude oil 
production, through a gain in imports of 
300,000 bpd, shipments from the West 
Coast of 34,000 bpd, a surge in natural 
gas liquids production of 123,000 bpd, 
and a drawdown in above ground oil 
stocks. 

“The entire increase in demand of 
more than 600,000 bpd was met from 
sources other than domestic crude oil 
production,’ IPAA said. 

In the seven other points stressed in 
its formal statement, [PAA recommended 
that: 

@ Government substantially reduce im- 
ports since the principal indicators used 
to measure the health of the domestic 
producing industry are in most cases be- 
low last year. 

® Canadian imports of crude oil, fin- 
ished products and gas liquids should be 
deducted from the over-all permissible im- 
ports into Districts 1-4, as is being done in 
District 5. Otherwise these imports 
which are unrestricted, will have a pre- 
ferred position in relation to U.S. pro- 
duction. 

@ Particular study should be given to 
the problem of imports from Canada to 
the end that exemption based on national 
security be continued only so long as it 
is not abused. 

@ The proposed exemption of the 
asphalt content of imported oil is unnec- 
essary, unjustified and would undermine 
the import program. Supply and demand 
trends of asphalt in the U.S. refute any 
allegation that there is a shortage or any 
threat of a shortage. 

@ Oil for military requirements in the 
U.S. should be supplied by domesti 
rather than imported oil. “The military 
bought 223,000 bpd of petroleum prod- 
ucts from foreign sources during the 
first quarter of 1960 and 280,000 in the 
second,” IPAA said. “An average of 
36,134 bpd were imported in the first 
half of 1960 for use by the military in 
the U.S.” 

@ The government should take what- 
ever action is necessary to prevent other 
“leakage” of crude and products into the 
nation, such as basing import allowables 
on the increased shipments from District 
5 into Districts 1-4 which are in conflict 
with the intent of the program. 

@ In the interest of equity, the principle 
of allocations to all refiners should be 
maintained and historic allocations elimi- 
nated. “This would simplify administra- 
tion of the import program,” it said, 
“and provide a definite basis for all im- 
porters in planning future operations.” 

IPAA expressed its support of the 
“government effort to improve the im- 
port program” and urged adoption of its 
recommendations “in order to assure a 
healthy, expanding domestic petroleum 
industry.’ 
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PRODUCT IMPROVEMENT 
WITH 


ELECTROFINING 


Electric Precipitator 
Treating 

.. ON THE JOB 
THROUGHOUT REFINERIES 
... THROUGHOUT 

THE WORLD! 


PETRE<O 


If you have a treating problem, ELectrorininc* Electric Precipitator 
Treating might well provide the answer. It has, for refineries all over 
the world—in improving and stabilizing streams from many different 
types of refining units. 

The table shown here lists some of the places in which ELECTROFINING 
units are successfully being used, some of the stocks being treated, 
some of the treatments applied and some of the product improvements 
gained by the process. 

It is equally important to note that the ELECTROFINING process 
permits intimate and instantaneous contact between hydrocarbon and 
chemical treating agents, assuring immediate separation with minimum 
carry-over or effluent pollution. The process is precise, automatic 
and continuous. 


ELECTROFINING 
PRECIPITATORS 
USED WITH 


THESE INIT 


Crude Distillation 
Thermal Cracking 
Catalytic Cracking 
Vacuum Flashing 
Hydrotreating 


Water Removal 
Water Wash 
Caustic Wash 

Acid Treat 
Acid-Caustic 


Caustic-W ater 
Doctor Treat 
Sulfonation 


Reforming 

Alkylation 
DO YOU HAVE 
ONE OF THESE 
TREATING PROBLEMS? 


(Successfully Treated 
the ELECTROFINING Way!) 


Acid Precipitation 
Caustic-Sodium 
Sulfite Treat 


Alkylation 


GET THE COMPLETE ELECTROFINING STORY from 


your local PETRECO Engineer, or write to... 
* Registered trademark of Petrolite Corporation 


PETROLITE 


CORPORA TION 


PETRE<O 


oivigsa 
3202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas 
1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California 


SUBSIDIARY AND AFFILIATED COMPANIES 
CANADA, Edmonton, Alberta « ENGLAND, London 
GERMANY, Frankiurt, a. M. « VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires + BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague «+ PERU, Talara + TRINIDAD, Port of Spain 
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*296 —- that’s the number of switchracks made by Nelson 
the last four years. A Nelson switchrack is the simple, sure way 
to save important money on an outdoor assembly of electrical 
control components. Nelson makes them explosion-proof or 
water-tight and dust-tight, all with conduit factory formed and 
assembled, and with all wiring and cable runs installed.** 97 % 
of our switchrack customers come back for additional units 
when in expansion or modernization programs. 


What better evidence of complete satisfaction could be desired? 


This record of proven performance again confirms the fact that 
Nelson is 


BIG ENOUGH TO PERFORM 
SMALL ENOUGH TO CARE 


Be sure to let your Nelson representative figure your next job. 


You will find him listed in the Yellow Pages of major city 
telephone directories. 


** Ask your Nelson man for the facts 
on some of these installations. 


a 
NaRe) SZ Na \@all i (cnae) 





TULSA, OKLAHOMA 


P.O. BOX 5385 NATIONAL 7-5530 
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Soviet Oil Export Program 
Aired by API Speakers 


Soviet oil exports are now running at 
a rate of close to 400,000 bpd, an in- 
crease of almost 100 percent in two 
years. It appears that Soviet exports cur- 
rently comprise about 5 percent of Free 
World demand outside the United States 
and Canada, stated Arthur H. Dean of 
Sullivan and Cromwell (attorneys), New 
York. 

The Russian threat must be answered 
by private oil companies of the Free 
World rather than by government, Dean 
declared. He was a speaker at the con- 
cluding general session of the 40th an- 
nual meeting of the American Petroleum 
Institute in Chicago. 

At present the Soviets’ best customers 
for oil are the countries of free Europe, 
with a demand approaching one-quarter 
of the free world’s total or some 4.2 
million barrels, he said. 

Soviet oil today accounts for 80 per- 
cent of the total supply to Finland and 
27 percent of Greece’s total petroleum 
imports, he noted. In Italy this year, 
Italian purchases of Soviet crude are 
scheduled to double to 90,000 bpd, there- 


by increasing the Soviet position in the 


Italian market to more than 20 percent, 
he said. 

Pointing out that “we must look upon 
Soviet jpetroleum exports as a phase of 


| cold war,” Dean urged U. S. oilmen to 


| meet 








the challenge with “risk taking, 
hard work, daring, courage, imagination, 
continuous improvements in operating 
techniques and quality of products.” 

The distribution of Russian crude oil 
through trade agreements similar to the 
one recently made between the Soviet 
Union and Italy is “upsetting” to the 
economies of western countries and 
threatens to disrupt international trade, 
M. J. Rathbone, president of Standard 
Oil Co. (New Jersey) and chairman of 
the board of directors of the American 
Petroleum Institute, told a press confer- 
ence at the API meeting. He felt stepped- 
up Russian activity in underselling free 
world oil companies was substantially for 
political reasons. 

The recent Russian-Italian agreement 
calls for the Soviets to provide some 
100,000 barrels of crude oil per day to 
Italy at a reported price of $1 a barrel. 
In return, Russia will get comparably 
low-priced 40-inch pipe lines from the 
Italians. Rathbone said the Russians can- 
not make such pipe lines themselves. 

Italy presently gets crude oil from the 
Middle East. It costs about $1.85 a bar- 
rel, FOB the Middle East. “No private 
company can meet the price of $1 a 
barrel,” Rathbone said. 


Battle Between Tree, Test 
Tube Is Matter of Cost 


The outcome of the battle between 
the tree and the test tube—natural rub- 
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A Nalco PRODUCT MANAGER 





Answers Questions About Refinery 7 
Desalting Practices and Economics 


Apparently Efficient Desalting Operations 
May Be Hiding Big Operating Costs 


Here are some questions about desalting that we 

*are asked frequently in the field. Answers here 
are necessarily brief; but we believe Nalco has 
complete answers to virtually any conceivable de- 
salting question .. . and we like to share them with 
refinery people... 


Question: Why should refiners review desalting op- 
erations periodically? 

Answer: Desalting can be a “sleeper” in many re- 
fineries, operating without the attention demanded 
by more complex processing—and sometimes doing 
an inefficient job that causes cumulative damage, 
or builds up operating costs unnecessarily. Peri- 
odic checks on desalting results and costs can be an 
important safeguard to overall operating efficiency. 


Question: Is it reasonable to expect oil-free wash wa- 
ter effluent with an economical desalting operation? 
Answer: Yes. Clean wash water effluent is one indi- 
cation of effective desalting — but getting clean 
effluent does not need to indicate an expensive 
desalting operation. 


Question: Can desalting chemicals be used with 
electrostatic desalting units? 

Answer: Yes. They not only can be used, but with 
straight electrostatic desalting, results can be im- 
proved with the addition of small amounts of 
chemical. Nalco chemicals, for instance, have been 
used to treat charge stocks to electrostatic desalt- 
ing equipment of all types for many years. Howe- 
Baker Engineers, Inc., a subsidiary of Nalco 
Chemical Company, designs and builds electrical 
desalting units; and their long, successful experi- 
ence is shared by your Nalco Representative. 


Question: How does Nalco treat the wide variety 
of crudes handled by some refineries? 

Answer: Nalco’s desalting chemicals are designed 
so that each is effective in treating a variety of 
crude types. 

To select the best one for a refiner’s present 
crudes (or those scheduled for future processing ) 
screening tests are run at the refinery. Additional 
tests, if necessary, are performed at Nalco’s desalt- 
ing laboratory, using special equipment designed 
to reproduce actual refinery conditions. 

The best chemical for the job is then chosen 
from Nalco’s list of broad range formulas. It can be 
relied upon to do the best job at the lowest cost. 


Question: Can Nalco chemicals increase through- 
put rates in existing desalting equipment? 


Answer: Frequently. Whether existing equipment 
utilizes electrical desalting, chemical desalting, or 
a combination, improved chemical emulsion break- 
ing can often speed up thé desalting process .. . 
and, in effect, substantially increase the capacity of 
existing desalting equipment. In addition to boost- 
ing throughput, the use of Nalco Desalting chem- 


icals has frequently enabled refiners to substanti- 


ally reduce total chemical requirements. 

Case histories in operations similar to your own 
may be of interest . .. and your Nalco Representa- 
tive will gladly discuss them with you. 
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Nalco Product Manager for Petroleum Chemicals, 

R. C. Canapary, puts specialized knowledge to use in the 
field. Shown here (left) with one of the operating personnel 
of a large midwestern refinery, Canapary’s expert 
assistance is an added assurance that Nalco desalting 
chemicals get results. 


Question: Does Nalco have anything to offer where 
desalting is now satisfactory? 

Answer: Yes: a careful check of desalting operations 
by a qualified expert. It may show that optimum 
desalting economy and efficiency is being main- 
tained. Or it may reveal that greater economy or 
increased efficiency, or both, are possible. In either 
case, you will have an up-to-date, informed opinion 
of your desalting—at no cost to you. 


Question: Just what does Nalco desalting service 
mean? 

Answer: In terms of results, Nalco desalting service 
means continuously efficient desalting at lowest 
chemical costs. In setting up a desalting program, 
it means help from experts—in every phase of de- 
salting technology. In terms of trouble-shooting, it 
means there is authoritative assistance available to 
you, now. 

Where unusual desalting problems arise, Nalco 
service means the added skills and facilities of 
Nalco Laboratories, plus the concentrated atten- 
tion of Nalco technical staff members whose prin- 
cipal jobs are solving special desalting problems 
and keeping Nalco Representatives ahead of the 
field in desalting know-how. 

Regular testing continues where Nalco desalting 
chemicals are in use. The effort to better results 
and cut costs does not stop with the initial recom- 
mendations, nor is there the attitude of “letting 
well enough alone.” You buy continuing effort and 
responsibility with every drum of Nalco chemical. 

Why not put Nalco’s expert desalting service to 
work for you today? 


. 


NALCO CHEMICAL COMPANY 


6259 West 66th Place e Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
In Canada: Alchem Limited, Burlington, Ontario 


®... Serving Industry through 
Practical Applied Science 


For more data on advertised products, use Readers’ Service Cards, last page. 
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VALVED 
COUPLINGS 


-TITE, inc. UNION CITY, PA 


announcing—a dynamic new catalog for coupling users 
complete specs on 308,756 possible coupling combinations 


And it’s hot off the press! This comprehensive new sional data for all sizes, 14” to 6”. Working pres- 
62 page catalog contains complete information on sures, flow, pressure drop and spillage data are 
all sizes and types of Saap-Tite quick-connect, also provided in detailed graphs and charts. 
quick-disconnect couplings for: 


positive pressure applications; impact air tools; 
high pressure, vacuum and very low pressure; SPECIAL! RUBBER GASKET USAGE GUIDE SECTION 


ee ; 2 first time i ick-connect ling 
hard-to-handle fluids; no-spray applications; For the iret thane i the quick-commect coupeng 
‘ field, a compilation of complete selection data 


describing packer seals to use in handling over 
300 fluids and gases. 


no-spill aircraft and missile applications, 


Included are descriptive cutaway and exploded 
illustrations and complete weight and dimen- 


( Write today on your company letterhead for free copy! 


UNION CITY, PA. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol 





Happenings... 





ber versus synthetics—will be decided on 
cost alone, according to Dr. Ray P. Dins- 


more, vice president of research and de- | 
velopment, The Goodyear Tire & Rub- | 


ber Co. 


Speaking at the 45th annual meeting | 
of the Rubber Manufacturers’ Association 


in New York City, Dr. Dinsmore stated: 


“It is no longer a question of whether | 


synthetic can be used in place of natural 


rubber to give adequate quality. The | 
is simply one of eco- | 


question now 
nomics.” 


Dr. Dinsmore pointed out that nat- 
ural rubber, heretofore regarded as a 
basic necessity in the rubber industry, 
can be completely replaced by new 
“stereo” synthetic rubbers, which, he said, 
“have altered the invulnerable position 
of the natural product.” The two most 
promising stereo rubbers—so called be- 
cause new catalysts allow regular, three- 
dimensional control of their molecular 
structures—are polyisoprene and polybu- 
tadiene, he said. 


Unlike older synthetics which have | 


been used as partial replacements for 
natural rubber, polyisoprene is the test 


tube equivalent of natural rubber and is | 
considered a complete substitution. Poly- | 


butadiene can replace natural in about 


half of natural’s uses, Dinsmore stated. | 


Combined production capacity of poly- 
isoprene and polybutadiene in the United 
States is expected to leap from 5,000 
long tons in 1960 to 370,000 long tons 
by 1965, he said. Production abroad, 
excluding the Soviet Bloc, will grow from 
zero in 1960 to 180,000 long tons by 1965, 
he added. 


IPAA Reports on 3-Month 
Demand;Revises 61Outlook 


Total domestic and export demand for 
petroleum during the three months, 
August-October, averaged 9,220,000 bpd, 
according to IPAA reports. This was an 
increase of 220,000 bpd or 2.4 percent 
from the same months last year. Gaso- 
line and kerosine (which includes com- 
mercial jet fuel) accounted for most of 
the increase. 

In October 1960, the IPAA Supply 
and Demand Committee revised its pre- 
vious forecast for the year 1960 and 
prepared a new forecast for 1961. Total 
demand for all oils during 1960 are 
presently estimated to average 9,883,000 
bpd, an increase of 221,000 or 2.3 per- 
cent over 1959. The committee fore- 
cast that total demand in 1961 would 
increase by about the same amount, 215,- 


000 bpd or 2.2 percent, and average | 


10,098,000 bpd. 


Changes in Mobil Family 
Dissolve Standard-Vacuum 


Socony Mobil Oil Co., Inc., will form | 
a new operating division, Mobil Petro- | 


leum Co., which will be responsible for 
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Thermal 
Efficiency 


Nicholson Thermostatic Steam Traps 


These traps are 
only a fraction of 
your steam equip- 
ment cost... yet 
they can do a 
whale of a job in 
helping you to get 
full efficiency from that equip- 
ment even with varying pressures. 
Here’s how. 

Operating on a true balanced 
vapor-pressure principle, they dis- 
charge air, condensates and other 
non-condensables promptly, fully 
and intermittently. What’s more, 
the bellows is located where it 
belongs ... at the trap top... 
so that when live steam enters it 
contacts the bellows the moment 


the discharging condensate falls 
below the top of the inlet pipe. 
Thus, there is a constant water 
seal to prevent loss of live steam. 
This, plus the fact that valves 
and seats are accurately lapped for 
sure, safe shut off assures you of 
full thermal efficiency from every 
pound of steam. Capacity? These 
traps have it . . . up to six times 
greater than ordinary traps. Also 
since there’s only one moving 
part .. . no links, pin, levers. . 
your maintenance cost is next to 
nothing. 

Get maximum Thermal effi- 
ciency from your equipment. 
Specify Nicholson Thermostatic 
Steam Traps. Immediate delivery. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 


Send for Catalog 


Offices in principal cities 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog #400 


NAME___ 
| COMPANY____ 


For more data on advertised products, use Readers’ Service Cards, last page. 





characteristics that make WALWORTH 
a better Lubricated, Plug Valve 


you always know that 


~ a WALWORTH 


LUBRICATED PLUG VALVE 


will operate 


No matter when you need it, you can count on a 
Walworth LPV to operate easily and dependably in 
handling gas, crude or finished products. In petro- 
leum service throughout the world, these valves 
have long prove their complete dependability and 


S 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. 


MBH VALVE & FITTINGS CO. ° 


For more datu on advertised products, use Readers’ Service Cards, last page. 


easy maintenance. Walworth also designs and man- 
ufactures Gate, Globe, Angle and Check Valves 
for the oil and gas industries. For information, 
write Walworth Company, Lubricated Plug Valve 
Division, 3517 Polk Avenue, Houston 23, Texas. 


WAL WA7O ER’ EX 


750 THIRD AVENUE, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


@ CONOFLOW CORPORATION @ GROVE VALVE AND REGULATOR CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. ° 


WALWORTH COMPANY OF CANADA, LTD. 





Cutaway of a 24-inch Walworth Lubricated Plug Valve 
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its business interests in the Far East, 
Australasia, and Eastern and Southern 
Africa. 

The action results from an agreement 
under which the assets of Standard- 
Vacuum Oil Co., of which Socony Mobil 
Oil Co. is 50 percent owner, will be 
divided between Socony Mobil and the 
other owner, Standard Oil Co. (New 
Jersey 

The division of the assets of Standard- 
Vacuum between its two owners, Socony 
Mobil and Jersey-Standard, will bring 
into the Mobil family about 150,000 bpd 
of additional refining capacity. This fig- 
ure includes Mobil’s interests in both 
wholly and partly 
five countries of 
Stanvac area. 

When the transfer of Standard-Vac- 
uum’s assets is completed, Mobil will 
have interests in 20 or more refineries 


owned refineries in 
what has been the 


overseas. 


Natural Gas, LPG Output 
See Increase in Production 


The daily average production of nat- 
ural gas liquids in August was 8 percent 
above August 1959, according to the 
Bureau of Mines, U.S. Department of 
the Interior. The daily average produc- 
tion of liquefied gases at refineries was 
8 million gallons, 19 percent above Au- 
gust 1959. Ethane-ethylene production in 
August was 28 percent above August 
1959. 

Daily average demand 
gases for fuel and chemical uses in- 
creased 6 percent from August 1959. 
Stocks of liquefied gases excluding ethane 
totaled 1,225 million gallons, an increase 
of 45 million gallons during August 
1960. Underground stocks of liquefied 
totaled 996 million gallons, 18 
million gallons less than a year ago. 

Natural gasoline’s daily average de- 
mand was 12 million gallons, an increase 
of 4 percent from August 1959. 


for liquefied 


gases 


WPRA, NPA to Continue 
Study of Merger 


The executive committees of Western 
Petroleum Refiners’ Association and of 
the National Petroleum Association met 
today and decided to continue the study 
of the advisability of a future merger of 
the two associations. 

NPA, with headquarters in Washing- 
ton, D. C., was founded in 1902, and is 
sometimes called the oil industry’s oldest 
trade organization. WPRA, which has 
headquarters in Tulsa, Okla., is a close 
runner-up, being formed in 1912. 


World Crude May Balance 
With Demand in Five Years 


World crude supplies may be in bal- 
ance with demand within five years, E. 
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| new from Calgon... 


HAGACIDES 


a complete line of high toxicity biocides 


y 
} 


¥ 


2:4 


at 
i 


Designed specifically for cooling 
water treatment, Hagacides provide 
a complete line of biocides that are 
highly effective. They may be used 
either by themselves, or as a supple- 
ment to other types of treatment. 

Hagacides are effective against 
algae, slime, iron and sulphate re- 
ducing bacteria, and the complete 
spectrum of biological agents that 
impede cooling water operations. 
Hagacides are compatible with other 
water treatment chemicals; they 
are stable and are highly resistant to 
temperature extremes. 

Easy to handle and feed, all Haga- 


® 


cides are completely safe for cooling 
tower wood. They are non-volatile, 
non-oxidizing and contain no corro- 
sive metals. They penetrate and 
loosen debris which harbors micro- 
organisms, and adhere to surfaces 
for a long lasting kill. 

Hagacide biocides have proven 
themselves effective in situations 
where other biocides have failed. 
For more information, write: 


CALGON company 


HAGAN CENTER, PITTSBURGH 30, PA. 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


For more data on advertised products, use Readers’ Service Cards, last page 
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The valve for reciprocating pumps 


> 


... Old or new 


Because they offer a happy combination of dep¢ -dability, 
efficiency and extra life, DURABLA Valves ar@a credit 
to any reciprocating pump. Mechanically and metallurgi- 
cally speaking, they will operate freely under temperature- 
pressure extremes, with highly corrosive fluids and in 
any position. 

In a DURABLA Valve Unit, only “point contact” is 
made by th’, valve member on the sleeve, so it can’t bind 
or hang-up. ue to its unique arched design, neither will 
it warp. Thetnew V-7* taper-locked stud can be screwed 
down tight $to the s.at without any possibility of gall- 
ing or breakége. And a self-locking nut and “drop-on” 
guard assure Quick and casy inspection of working parts 
— without stus' or seat removal. 

Standard e{:ipment on many new pumps, DURABLA 
Valve Units sre also used throughout the world to 
re-valve older 4 umps. They come in fifteen sizes, designed 
to meet over »¥0 variations in installation requirements. 

Write for nb booklet PR120. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 


‘4 ® 
* Patent applied for 


220 


For more data on advertised products, use Readers’ Service Cards, last page. 
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| 

| D. Brockett, Jr., president of Gulf Oil 
Corp., predicts. Brockett told a_ press 

| conference at the API annual meeting in 

| Chicago that he sees a need for increase 
of about 500,000 bpd of new oil per 
year, enough to “take all the production 
we can see in Libya for a little while to 
come.” 


Gas Market Growth Due 
To More Cars, Says Murdock 


| The average annual mileage per pas- 
| senger car has declined from 9,947 miles 

in 1946 to 9,308 miles in 1954 and com- 

petitive forms of transportation are at- 
| tracting more and more users, Malcolm 
P. Murdock, Etyhl Corp. vice president 
in charge of sales, reported at the open- 
ing general session of the 40th annual 
meeting of the American Petroleum In- 
stitute in Chicago. Growth of the gaso- 
line market, he said, has been due to 
more cars on the road, not more use of 
individual cars. 





Approval Given to Oil 
_ Company Reorganization 


Directors of Standard Oil Co. (Indi- 
ana), after a final review, decided to 
proceed with an extensive corporate re- 
organization effective Dec. 31, 1960. 
Stockholders at a special meeting over- 
whelmingly approved the proposal Sep- 
tember 29 following Internal Revenue 
Service clearance. The plan for reorgani- 
zation was originally announced July 7, 
1960. 


Oil Firm Wants Rejection 
Of Court Decision Review 


Commerce Oil Co. has requested a 
rejection by the U.S. Supreme Court for 
a review of a lower court decision which 
upholds Commerce's right to build a 
refinery at Jamestown, R. I. The James- 
town Protective Association on Septem- 
ber 29 petitioned for a high court re- 
view of the U.S. Circuit Court of Ap- 
peals decision June 16, that supported 
the company’s right to build the plant. 


- Changing Times - 


A shift from Republican to Demo- 
cratic control in Federal Power Com- 
mission is anticipated after President- 
elect Kennedy takes office in January. 
The five-member commission presently 
has three Republicans: Chairman Kuy- 
kendall and Commissioners Kline and 
Stueck. Commissioner Sweeney is a 
Democrat, and there is one vacancy. 


Republic Oil Refining becomes divi- 
sion of Plymouth Oil Co. as part of shift 
of Plymouth’s operating divisions to 
Houston from Pittsburgh, Sinton and 
Fexas City. 
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Changing Times 


(continued) 


Purdue University Chemical Engineer- 
ing School receives electrical analog 
computer from Standard Oil Co. (Indi- 
ana). The computer will be used in a 
course in process dynamics and control 
for chemical engineering seniors. 


Universal Oil Products Co. buys Cat- 
alytic Combustion Corp. for UOP stock 
valued at about $500,000. 


Tennessee Gas Transmission Co. at- 
tempts to draw a sharper line between 
regulated gas pipe line business and oil 
operations and other non-regulated activ- 
ities. The realignment will take place in 
early 1961. 


A change in name from Girdler Con- 
struction Corp. to Girdler Corp. an- 
nounced. The change takes Girdler back 
almost to its original title. The firm was 
organized as The Girdler Corp. in 1929. 


Kinney-Coastal Oil Co. sells all its 
properties to the Ohio Oil Co. for 
$1,629,000 cash gy = and gas produc- 
tion payment of the $7.3 million over a 
period of about seven years. 


Research expanded by Tennessee 
Eastman Co. through formation of 
Eastman Research A. G. The new firm 
is a Swiss corporation with offices and 
laboratories in Zurich, Switzerland. 


Each year the petroleum industry 
spends about $9,400,000 on all phases of 
standardization, according to Alfred P. 
Frame, senior vice president and direc- 
tor, Cities Service Co. 


Gulf Oil Corp, agrees to a settlement of 
an anti-trust action involving foreign op- 
erations brought against five U.S. com- 
panies with overseas interests by the L’.S. 
Department of Justice in 1952. 


Oil firm Petrofina joins with Amoco 
Chemicals Corp., subsidiary of Standard 
Oil Co. (Indiana), to create Amoco Fina 
Corp. The new company will produce 
petrochemicals in Belgium. 


Research and engineering in the last 
fiscal year cost Polytechnic Institute of 
Brooklyn $3,412,986. An increase of 6.8 
percent over the previous year’s spend- 
ing, the research budget is the highest in 
the Institute’s history. 


Two new technical advisory commit- 
tees set up by the National Bureau of 
Standards, U.S. Department of Com- 
merce, one on calibration and measure- 
ment services and one on engineering 
and related standards. 


The world adopts a new international 
standard of length—a wavelength of 
light—replacing the meter bar which has 
served as the standard for over 70 years. 
The action was taken by the 11th Gen- 
eral Conference of Weights and Meas- 
ures, which met in Paris, France. 
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Meetings Calendar 


Instrument Society of America, Conference & Exhibit, Winter 
Instrument-Automation, Sheraton-Jefferson Hotel, Kiel Auditorium, 
St. Louis, Mo. 

Natural Gasoline Association of America, Gulf Coast Regional Meeting, 
Robert Driscoll Hotel, Corpus Christi, Texas. 

Plant Maintenance & Engineering Show, Conference, International 
Amphitheatre, Chicago. 

Engineering and Management Course, University of California, 

Los Angeles, Calif. 

Society of Plastics Engineers, Annual Technical Conference, 
Shoreham Hotel, Washington, D.C. 

Instrumentation for the Process Industries, A & M College, 

College Station, Texas. 

Technical Report Writing Extension Course, University of Wisconsin, 
Madison, Wis. 

Symposium on Hydrocarbon Chemistry, Shamrock Hilton Hotel, 
Houston, Texas. 





Advanced Petroleum Engineer Seminar, University of Oklahoma, 
Norman, Okla. 

Southwestern Legal Foundation Institute on the Law of Oil, 
Gas and Taxation, Southwestern Legal Center, Dallas, Texas. 

American Industrial Writing Institute, Western Industrial W riting 
Institute, Los Angeles Statler-Hilton Hotel, Los Angeles, Calif. 

Western Petroleum Refiners’ Association, ( iulf Coast Regional 
Technical-Industrial Relations Meeting, Robert Driscoll Hotel, Corpus 
Christi, Texas. 

NGAA, South Louisiana Regional Meeting, Lafayette Petroleum Club, 
Lafayette, La. 

American Institute of Chemical Engineers, Petrochemical and 
Refining Exposition, Municipal Auditorium, New Orleans, La. 

American Institute of Mechanical Engineers, Annual Meeting, Chase 
& Park Plaza Hotels, St. Louis, Mo. 





American Society of Mechanical Engineers, Gas Turbine Power 
Conference & Exhibit, Shoreham Hotel, Washington, D.C. 

AIChE, American Chemical Society, Joint Technical Meeting, 
Lamar State College, Beaumont, Texas. 

National Association of Corrosion Engineers, Annual Meeting & 
Corrosion Show, Hotel Statler, Buffalo, N.Y. 

NGAA, Annual Convention, The Baker Hotel, Dallas, Texas. 

American Power Conference, Sherman Hotel, Chicago, III. 

American Chemical Society, National Meeting, St. Louis, Mo. 

ISA, Symposium on Temperature—Its Measurement and Control in Science 
and Industry, Veterans’ Memorial Auditorium, Columbus, Ohio. 

Gas Conditioning Course, University of Oklahoma, Norman, Okla. 





ASME, Maintenance & Plant Engineering Conference, Bancroft Hotel, 
Worcester, Mass. 
WPRA, Annual Meeting, Grenada Hotel, San Antonio, Texas. 
Safety ‘Engineering Course, University of Oklahoma, Norman, Okla. 
ISA, National Symposium on Instrumental Methods of Analysis, 
Shamrock- Hilton Hotel, Houston, Texas. 
Se eed Society, Meeting and Show, Commodore Hotel, 
ew or 
Gas Measurement Short Course, University of Oklahoma, Norman, Okla. 
AIME, Society of Petroleum Engineers, Gas Technology Symposium, 
Ty ler, Texas. 
NGAA, Oklahoma Regional Meeting, Lake Murray Lodge, Ardmore, Okla. 
Independent Petroleum Association of America, Midyear Meeting, 
Roosevelt Hotel, New Orleans, La. 





ISA, National Power Instrumentation Symposium, LaSalle Hotel, 
Chicago, Ill. 

American Petroleum Institute, Division of Refining, Midyear Meeting, 
Rice Hotel, Houston, Texas. 

API, Accident Prevention and Fire Protection Meetings, Statler-Hilton 
Hotel, Detroit. 

NGAA, Permian Basin Regional Meeting, Lincoln Hotel, Odessa, Texas. 

ISA, AIEE, ARS, IAS, IRE, National Telemetering Conference, Chicago. 

WPRA, Mid-Continent Regional Technical-Industrial Relations Meeting, 
Hotel Lassen, Wichita, Kan. 





ISA, Summer Instrument-Automation Conference & Exhibit, Royal York 
Hotel, Queen Elizabeth Hall, Toronto, Ont 

ISA, Gas Chromatography S pqotam, Kellogg Center, Michigan State 
___ University. East Lansing. Mich 








Holland 


Dr. C. D. Holland and William N. 
Lyster have received the annual “Award 
for the Best Applied Paper, South Texas 
Section, AIChE.” The award was pre- 
sented for the article, “Figure Distilla- 
tion This New Way,” which was pub- 
lished in the June and July 1959 issues 
of PerroteuM Rerrtner. Dr. Holland is 


Lyster 


an associate professor at Texas A & M 
College, where he does graduate and 
undergraduate teaching, and directs re- 
search projects in chemical engineering. 
Lyster is a chemical engineer for Humble 
Oil & Refining Co., Baytown, Texas, 
where he handles applications of chemi- 
cal engineering calculations on electronic 
computers. 





Sam W. Leonard, Cairo, Egypt, has 
been promoted to manager of personnel 
relations for Continental Oil Co.’s for- 
eign operations. Formerly administrative 
manager of Sahara Petroleum Co., a 
subsidiary of Continental Oil, Leonard 
will make his headquarters in New York. 
He jwined Conoco at Ponca City, Okla., 
in 1948 as an internal auditor and trans- 
ferred to Houston four years later as 
assistant director of the Employe Bene- 
fits Division. He moved to Egypt in 1954 
and served as controller and assistant to 
the general manager of Sahara Petro- 
leum before becoming administrative 
manager in 1957. 


Marlin P. Nelson has been appointed 
assistant director, Advanced Manage- 


ment and Methods Division, Sun Oil 
Co. Nelson joined Sun Oil as technical 
service engineer in the Research and De- 
velopment Division in July 1948 and was 
named assistant process engineer in the 
Manufacturing Engineering Division in 
May 1953. He became senior chemical 
engineer in Advanced Management and 
Methods when the division organ- 
ized in February 1958. 


was 


James H. Pepin has been promoted 
to plant engineer at El Paso Natural Gas 
Products Co.’s Ciniza refinery. He will 
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be responsible for all phases of engineer- 
ing at the company’s refinery in North- 
eastern New Mexico. Pepin, who was 
formerly a mechanical engineer at the 
company’s Odessa, Texas, Engineering 
Department, replaces George Harrison 
who was moved up to maintenance su- 
perintendent at the Ciniza refinery. 


S. A. Patterson has been named assist- 
ant general manager, Manufacturing De- 
partment, Signal Oil and Gas Co. Patter- 
son, who is a vice president, has been in 
charge of the company’s Economic De- 
velopment Department since early this 
year. He was named vice president and 
coordinator of crude oil supplies in 1959. 


Raymond C. Lepley has been named 
director of the Technical Service Evalua- 
tion and Budget Division, The Atlantic 
Refining Co.’s Manufacturing Depart- 
ment. Lepley joined Atlantic’s Research 
and Development Department in 1949 
after graduating from the University of 
Pennsylvania. 


Charles M. Cutbirth has been ap- 
pointed plant manager of the Amarillo, 
Texas, refinery, Texaco, Inc. He suc- 
ceeds John R. Cutler, who has been pro- 
moted to supervisor of the department’s 
Expense Control Division at Houston. 


Cutbirth was formerly plant manager of 
the Texaco refinery at Santiago de Cuba 
He graduated from The University of 
Texas in 1928 with a B.S. degree in 
chemical engineering. He joined Texaco 
in 1929 at the Port Arthur plant. 


Dr. Louis P. Lindeman has been 
promoted from research chemist to sen- 
ior research chemist in the analytical and 
physical measurements section, Rich- 
mond Laboratory, California Research 
Corp. Dr. Lindeman joined the molecu- 
lar spectroscopy group at Cal Research 
in 1955 after receiving a Ph.D. from 
Harvard University. 


W. D. McEachron has been appointed 
manager of long-range planning, C. E. 
Leibacher as economist, industry eco- 
nomics, and C, R. Jung as economist gen- 
eral economics, on the staff of Lawrence 
A. Kimpton, general manager of plan- 
ning, Standard Oil Co. (Indiana 


William P. Gee, vice president of 
Texaco, Inc., in charge of the Petro- 
chemical Department, has been named 
vice president and assistant to the senior 
vice president. M. F. Granville will suc- 
ceed Gee as head, Petrochemical Depart- 
ment. 


R. E. Howe, executive vice president 
of Sinclair Refining Co., New York City, 
has been elected to the board of direc- 
tors of the Western—Petroleum Refiners’ 
Association. Howe was elected to the 
WPRA board to fill the unexpired term 
of T. B. Kimball, former president of 
Sinclair Refining Co., who was recently 
named executive vice president of Sin- 
clair Oil Corp. 


Thomas D. Cabot, Jr., has been 
elected president of Texas Butadiene & 
Chemical International, Ltd. Dr. C. 
Wheaton Vaughan, recently appointed 
assistant director, Development Depart- 


Cabot Vaughan 
ment, has been named to head the com- 
pany’s technical and development activi- 
ties in the European area and will make 
his headquarters at Lausanne, Switzer- 
land. TBCI is a wholly-owned Canadian 
subsidiary of Texas Butadiene & Chemi- 
cal Corp. 


Edward K. Mills, Jr., former deputy 


administrator of the General Services 
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CHROME MOLY 
... from Capito’® 


Shown at left are some of the many special 
Alloy products carried in inventory. 


MAIN STEAM: 85 
114% and. 21/4! 
Jule 160 


REHEAT: 


REFINING: 


Fea FITTINGS AND FLANGES: 


| FITTINGS | ITTINGS 





PIPE & STEEL PRODUCTS, INC. 


1275 SUBURBAN STATION BUILDING+1617 PENNSYLVANIA BLVD. 
LO. 3-5817* PHILADELPHIA 3, PENNSYLVANIA 
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AIR POWER 


means efficiency, speed and 


aa ~ economy 
A with 


AIRETOOL 

CF, PRODUCTION 
relate, 
MAINTENANCE 
EQUIPMENT 


AIRETROL Tube Expansion Control for 
fast, precision tube rolling. Rugged air- 
motor drive speeds operation and an auto- 
matic torque sensing control stops expansion 
within .001 inch of predetermined setting. 
Lightweight and easy to handle. 
Permits one man to roll 12 

tubes a minute. 


driven to deliver all 


the power needed for 

me: MODEL CC-475 heat cleaning clogged tubes 
exchanger and condenser up to 1 inch in diam- 

tube cleaner. Weighs just 11 eter. Built-in flushing 

pounds for easy one-man operation system keeps drill 
head cool and tubes 


without supporting rig. Air-motor 
clear. 


Into every piece of Airetool pneumatic equipment goes more 
than 30 years’ experience in pioneering design and develop- 
ment of powerful, efficient air-motors. The result is a com- 
plete line of performance-proven pneumatic tools that help 
speed fabrication, assembly operation and maintenance with 
substantial savings in costs. Airetool equipment is engi- 
neered for fast, easy handling that permits the operator to 
work faster over longer periods without tiring. Write today 
for information on Airetool’s full line of pneumatic produc- 
tion and maintenance tools that includes drills, screwdrivers, 
nutsetters and grinders. 


yy r 
BRANCH OFFICES: New York, Chicago, f 
Tulsa, Philadelphia, Houston, 


Baton Rouge 

REPRESENTATIVES: in principal cities MANUFACTURING COMPANY 
of U.S.A., Canada, Mexico, South 

America, England, Europe, Puerto _ % 

Rico, Italy, Japan, Hawaii 

CANADIAN PLANT: 37 Spalding Drive, SPRINGFIELD, OHIO 
Brantford, Ontario 

EUROPEAN PLANT: Viaardingen, 

The Netherlands 


Men... 


Administration, has been sworn in as a 
member of the Federal Trade Commis- 
sion. Mills was nominated by President 
Eisenhower on October 14 to fill the 
unexpired term of Edward T. Tait, who 
retired. 


Dallas R. Lamont, vice president of 
research for Socony Mobil Oil Co., has 
been elected senior vice president, re- 
search and engineering. Lamont succeeds 
Arthur V. Danner, who has been named 
president, Mobil Petroleum Co., and who 
has now been elected an executive vice 
president of Socony Mobil. 


Dr. Jerry McAfee has been named 
vice president and executive technical 
advisor, Gulf Oil Co. McAfee was for- 
merly vice president, engineering, Gulf’s 
Manufacturing Department. 


| | Paul H. Smith has been appointe od vice 
president for construction, Vitro Engi- 
neering Co. Prior to his appointment, 
Smith was manager of the Tulsa office 
of Vitro’s Treco Di- 
vision, which special- 





izes in design, engi- 

neering and construc- 

tion for the _petro- 

leum, chemical and 

natural gasoline in- 

dustries. He joined 

The Refinery Engi- 

neering Company in 

1947, and was vice 

president before its 

Smith merger with Vitro 

Engineering in No- 

vember 1959. Smith will direct all of 

Vitro’s construction work from New 

York. Before he joined Treco, he had 

been operating engineer for Kanotex 
Refining Co. for 10 years. 


William F. Pansing and Richard E. 
Pierson have been appointed senior re- 
search engineers, Whiting research labo- 
ratories, Standard Oil Co. (Indiana 
Walker H. Bowman, John E. Hinman, 
William M. Herring, Jr., Theodore W. 
Stein, Wilbur L. Hayne, Jr., Robert E. 
Lyon, Donald A. Plautz, Robert J. 
Toman and Ralph G. Zelmer have been 
named senior project chemical engineers. 
Arthur C. Borg, Robert R. Cartmell, 
Joseph B. Corns and George E. Johnston 
have been appointed project chemical 
engineers. 


Francis L. Fourrier has been appointed 


| assistant general manager, refining, Stand- 
| ard-Vacuum Oil Co.’s Philippines Divi- 


sion. He was previously with Esso 


| Standard Oil, Ltd., S. A., having held 
| the position of manager of its Havana 


refinery. 


Murrell D. Long has been promoted 
to plant manager, Girdler Catalysts, 
Louisville unit of Chemetron Corp.’s 
Chemical Products Division. He will be 
succeeded as plant superintendent by 
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Completely integrated SOHIO Toledo Refinery 


SOHIO Selected SWAGELOK Tube Fittings for just one reason — MAXIMUM RELIABILITY 


This Toledo Unit refines 60,000 bbls. of crude oil per day in ONE CONTINUOUS OPERATION. Just 
4 Ne €) consider the absolute necessity for leakproof tube fittings within this installation. No room 
for failure here! A highly successful example of total integration, Standard Oil Company of Ohio’s 


TUBE FITTINGS 


Toledo Refinery is a functioning tribute to engineering skill and mechanical performance. 


FOR MAXIMUM RELIABILITY SPECIFY Syqoghde Tube Fittings 
Crawford Fitting Company «+ 884 East 140th Street + Cleveland 10, Ohio 


Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 

















| 
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Forged stainless steel 150 Ib. socket weld W-S Fittings on tank piping at E. R. 
Squibb & Sons plant, New Brunswick, N. J. 


To Beat 
Corrosion’s Bite 
—W-S FORGED 150 LB. STAINLESS FITTINGS 


They’re ideal for standard pressure 
services (300 p.s.i. cold, non-shock 
and 150 p.s.i. steam pressure) requir- 
ing corrosion resistance or toughness 
at low temperatures. 

But maybe your next installations 
call for forged aluminum fittings, or 
forged carbon steel fittings, or forged 
stainless and alloy fittings for higher 


FORGE AND 


pressures. W-S specializes in design- 
ing and making them all to top stand- 
ards of safety and high strength . . . 
with outstanding resistance to shock, 
heat, vibration. 

For specifications and distributor 
locations, write Forge & Fittings 
Division, H. K. Porter Company, 
Inc., Box 95, Roselle, N. J. 


FITTINGS DIVISION 





Men... 


Charles G. Lamb. Long had been pro- 
duction superintendent since January 
1959. Lamb was a production engineer 
with Freeport Nickel Co. before joining 
Girdler Catalysts. 


John J. Cullen has been named gen- 
eral superintendent at the Perth Amboy, 
N. J., refinery, California Oil Co. John 
E. Walkey has been appointed manager, 


Cullen Walkey 
engineering and technical services; 
Minor L. Fahrmann has been made man- 
ager, maintenance and construction; W. 
C. Nielsen has become assistant manager, 
engineering and technical services, and 
chief engineer, and G. H. Jefferis has 
been named superintendent, manufactur- 
ing and utilities, at the refinery. 


Heinz G. Friedrick and Joseph H. 
Finley have been appointed to Petro- 
Tex Chemical Corp.’s Research Depart- 
ment at the Chemical Research and De- 
velopment Center of Food Machinery 
and Chemical Corp., Princeton, N. J. 
Friedrick is in long-range exploratory re- 
search with emphasis on heterogeneous 
catalysis. Finley is working on long-range 
exploratory research on petrochemicals. 


Charles J. Reller, treasurer of The 
Atlantic Refining Co., has been elected 
to the additional post of secretary of the 
firm. He succeeds Richard Rollins who 
is retiring. Reller joined Atlantic in 1926 
and after serving in various capacities in 
the accounting and auditing departments, 
was named assistant treasurer in 1937. 
He was named treasurer of the company 
in 1955. 


Dr. Roger S. Porter has been pro- 
moted from research chemist to senior 
research chemist in the analytical and 
physical measurements section, Rich- 
mond Laboratory, California Research 
Corp. He joined Cal Research in 1956 
after receiving a Ph.D. from the Univer- 
sity of Washington. He will continue re- 
search in the fields of rheology, gas 
chromatography, and thermal properties. 


Harold G. Osborn has been elected 


chairman of the board of directors of 
Continental Carbon Co., Houston. 
Osborn is senior vice president of Con- 
tinental Oil Co. and will continue in 
that capacity while serving as chairman 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and : 7 . 
pipe fittings, roll formings and stampings, wire rope and strand. | of Continental Carbon. He succeeds 


| 
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SOME FACTS AND 
FALLACIES ABOUT 
PACKED TOWERS 


Packed towers are practical 
in diameters over 3 ft. 


TRUE. 








Modern tower packings, such as “Intalox”® 
saddles and metal Pall Rings have made 
an old “rule-of-thumb” obsolete. Formerly, 
engineers were hesitant to use packed 
towers over three feet in diameter, 
especially where distillation was involved. 
However, the high efficiencies and low 
pressure drops of these new packings have 
made large diameter towers a practical 
and economical mass transfer tool. We 
can cite distillation, absorption and even 
liquid-liquid extraction towers in success- 
ful operation whose diameters run 8 ft. or 
more. 


Packed towers give higher pressure drops 





than tray columns. 





FALSE. Because of their low pressure drops, “Inta- 


9G 
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lox” saddles and metal Pall Rings have 
found wide application in vacuum distil- 
lation. In these rather critical rectifica- 
tions, metal Pall Rings, especially, have 
such low resistance that pot temperatures 
—and product pyrolysis—are maintained 
at a minimum. Moreover, these low pres- 
sure drop properties lead to smaller tower 
diameters with greater liquid irrigation 
densities and lower H.E.T.P. 


Packed towers have lower first cost 
than tray towers. 








TRUE. 


Again, this is true because of the develop- 
ment in recent years of unique packing 
shapes. Their high capacity and greater 
mass transfer efficiencies permit the de- 
sign of shorter and narrower columns, 
requiring smaller fluid moving equipment. 
Where corrosion is a factor, the low cost of 
chemically inert ceramic packings means 
impressive savings over the cost of special 
corrosion-resistant alloys. 


Packed beds make efficient 





entrainment separators. 


TRUE. 





Mist elimination sections consisting of 
packed beds are used in commercial scrub- 
bing equipment, even where the scrubbing 
sections themselves consist of trays. More- 
over, the chemical engineering literature 
quotes many actual installations in 
sulphuric acid and other plants where 
satisfactory performance is being obtained 
from packed beds. Where fouling is a 
problem, the choice of the proper packing 
with a large interstitial free space, com- 
bined with adequate hydraulic radius, will 
prevent deposition of solids and thus main- 
tain low pressure drop. 





A Performance of packed towers can’t 
be predicted accurately. 


FALSE. 





Today packed tower performance can be 
predicted about as accurately as that of 
plate columns. That was not true, how- 
ever, ten years ago. Accurate design data 
are multiplying rapidly as the use of 
packed columns continues to grow at a 
rapid pace. Extensive research being made 
in packed towers up to 30” in diameter 
is providing data that can be used to pre- 
dict the performance of towers up to 25’ 
or more with reasonable accuracy. 


YES, the introduction a few years ago of “Intalox” saddles, and, more 
recently, the metal Pall Ring, used with properly designed packed tower 
internals, has brought about a re-evaluation of methods used to effect 


mass transfer. . 


. have made yesterday's facts, today’s fallacies. In 


new tower design, or to obtain greater capacity or better efficiency 
from present towers, it will pay you to investigate modern packed 


tower performance. 


Are you on our mailing list to receive new technical 
data on packed tower performance as it is released 
from our experimental laboratories? If not, drop us 
a note on your letterhead. No cost or obligation. 
Write Dept. PR-1260, The U. S. Stoneware Co., 
Akron 9, Ohio. 


U. S. ST 


QS 


INEWARE 
oo 


AKRON 9, OHIO 
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ELLIOTT 
VACUUM 


EQUIPMENT 


maintains pressure of 

75 to 100 mm Hg absolute 
in crude oil 

distillation unit 


TWO-STAGE EJECTORS, with an 
Elliott 20,000-sq. ft. precondens- 
er, a 3000-sq. ft. intercondenser, 
and a 900-sq. ft. aftercondenser 
were designed by Elliott Com- 
pany to serve a new distillation 
unit. Suction chambers and dif- 
fuser inlets of the three 12-inch 
first-stage ejectors are shown at 
lower left in photo above. 


BELOW THE FLOOR, left, are the 

vertical diffusers of the three 

12-in. first-stage Elliott ejectors 

which exhaust into the 3000-sq. 

ft. Elliott intercondenser. Two 

6-in. second stage ejec- 

tors, seen at the right, dis- 

o charge into the aftercon- 
denser. 


ELLIOTT 
Company 


Robert I. Wishnick, New York City, 
chairman of the board of Witco Chemi- 
cal Co., Inc., who will continue as an 
active member of the Continental Car- 
bon Co. board in the United States, as 
well as of the boards of Continental sub- 
sidiaries which are now building carbon 
black plants in France and Japan. 
Osborn has been with Continental Oil 
since 1921 and was manager of the 
Manufacturing Department for 11 years 
before his election as a company vice 
president in 1946. He was elected a 
director of the oil company in 1954 and 
senior vice president two years later. 


E. A. Clarke, Jr., has been promoted 
to staff engineer in the applied mathemat- 
ics and computing 

section of the Tec h- 

nical Division, Bay- 

town, Texas, refinery, 

Humble Oil & Re- 

fining Co.'s Humble 

Division. He is work- 

ing on the use of 

analog computing 

equipment for the 

study of refining 

processes. Also, he 

; trains others in the 
Clarke use of computers and 
serves as a consultant to the refinery 
staff. Clarke holds a B.S. degree in elec- 
trical engineering from Rice University. 


Dr. Joe M. Smith, professor of chemi- 
cal engineering and chairman of the 
themical Engineering Department at 
Northwestern University, has been 
named winner of the 1960 William H. 
Walker Award of the American Institute 
of Chemical Engineers. The award, con- 
sisting of a certificate and a plaque is 
made “to encourage 

excellence in contri- 

butions to the chemi- 

cal engineering liter- 

ature.” Dr. Smith 

received a_ bachelor 

of science degree in 

applied chemistry 

from California Insti- 

tute of Technology 

in 1937 and a doctor 

of science degree 

from Massachusetts ‘a 
Institute of Technol- Smith 

ogy in 1943. He is the author of some 
50 books and technical articles. His re- 
search specialties are the interaction of 
physical and chemical processes, heat 
transfer, thermodynamics, particularly 
thermodynamic properties of fluids, and 
applied chemical kinetics and reactor 
design. 


Grady D. Harris, Jr., and A. T. F. 
Seale have been elected to the board 
of directors, Kerr-McGee Oil Industries, 
Inc. Stockholders re-elected all of the 14 
directors formerly on the board. All di- 
rectors were elected to serve until the 


Jeannette, Pa. 
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company’s next annual meeting in 1961. 
Harris is president of the Fidelity Na- 
tional Bank and Trust Co., Oklahoma 
City. A. T. F. Seale is vice president, 
operations, Kerr-McGee, a position he 
has held since 1954. He has been with 
the company since 1945. 


Raymond J. Hafsten has been pro- 


moted to chief engineer in charge of the 


Refinery Engineering Division, Standard | 

Oil Co. in Whiting, Ind. Hafsten suc- 

ceeds oe L. Krauel, who has retired. 
_--Hafsten started with 


Standard as a design 
engineer in 1946 after 


3 years of World War ee 99 
Il service in the U.S. 
Navy as a lieutenant. 


He has been assistant 
chief engineer of the 


Refinery Engineering | 
Division since 1954. 
Before coming to 


Standard, Hafsten 
did research work for 


Hafsten the Armour Research 
Foundation and for the United States 
Steel Research Laboratories. He also held + 


a chief metallurgical engineer's position 
with Firestone Steel Products Co. 


Charles K. Hersh has been promoted 


. * 
to senior engineer at Armour Research | S ecif Aluminum 
Foundation, Chicago. Hersh joined the 
Foundation as a research engineer in 
1952 and has taken part in a variety of 


projects including those involving ozone Gate Valves 
technology, slurry fuel development, jet 


fuel dehydration, and propellant thermo- 


= by DARLING 


NDUSTRY. 


ee Where you're handling highly corrosive materials ...or where 
valve weight is a factor... Darling Aluminum Gate Valves make 


Aniiitte' ts Quiz on Pose 20 sound economic sense. 


1. Kathryn O'Keeffe, in “Put Life in High-corrosion-resistant aluminum alloys 
Your Report Writing,” Page 109, says carefully selected and thoroughly tested by 
practicing these techniques involves (1 Darling metallurgical engineers, are used for 
thinking the piece through, (2) organiz- ' oe igiay 

ing it on a logical basis by outline— | Structural and pressure-containing parts. They’ve 
mental for brief reports and written for been proved-in-use as the most generally corro- 


complex ones, (3) writing or dictating | sjve-resistant aluminum alloys in use today. 
and (4) critical rereading or revising for . “ 


accuracy. 


Double disc parallel seat principle assures 
2. A fairly conventional sequence would ci lif lor th ‘ ‘ . ie te 
include the title, foreword or preface maximum life under the most exacting service 
table of contents, abstract or introduc- conditions. “No pocket” discs and wedges 
tory summary, introduction, discussion, prevent accumulation of line scale or sludge. 
conclusions, recommendations and ap- Wedge design reduces friction to a minimum 
pendix. So says John A. Walter in : i S sitiv “ li q Aluminum flanged end 
“Supplements to the Technical Report,” | assures positive sealing and {ate vaiv ' 


ga : — Also available 

‘ . " ° with other types of 1s 

Page 116. Reet e jem ease of operation. Can be furnished with in- 
3. Whenever possible, it is best to give 


sidescrewstationarystem, 
statistics in round numbers, and abstract 


data in terms of analogies, dynamic | NS 

examples, etc. When absolute precision Sf DARLING VALVE & MANUFACTURING CO. 
is a must, use graphs, charts, slides, sup- | 4 4 Williamsport 31, Pa 

plementary data sheets or any other | , ‘ 

device that will keep your speech un- | } Manufactured in Canada by 

cluttered. So says Roswell Atwood in | Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
“How to Sell Your Ideas Orally,” VALVES 

Page 126. 
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Name Your 
Application 


Do It Better With Tkermo Electric 


Thermocouple Extension 
Cables and Wires 


You can obtain Thermo Electric 
thermocouple extension wire and 
cable in the widest variety of size, 
insulation, type and calibration, for 
your application—with prompt de- 
livery of all standard materials. 

New on the stock list, is the time and 
labor saving “Thermo-Cable,’ from6 to 
56 matched pairs of I.S.A. color-coded 
thermocouple leads, individually in- 
sulated in PVC—collectively wrapped 
in “Mylar” aluminum-backed tape— 
with a tight-fitting PVC outer sheath. 
“Thermo-Cable” is practically imper- 
vious to moisture, abrasion, temper- 
ature, gasses and chemicals. Saves 
you the time, cost and effort of pulling 
individual wires through conduit. 


Individual or duplex thermocouple 
and extension wires are available in 
all standard calibrations—many in 
gages from 14 to 40—insulated with 
Polyvinyl Chloride, cotton lacquer, 
Nylon, Teflon, Fiberglass, Asbestos 


or combinations of these materials. 
Metallic overbraids of stainless steel 
and other high-temperature materials 
provide extra mechanical protection 
and shielding. 


“Ceramo”, Thermo Electric’s metal- 
sheathed ceramic insulated thermo- 
couple wire is used for extra-high 
temperature and nuclear applications. 
Thermo-Electric also supplies thermo- 
couple wires to meet Mil-Spec require- 
ments. 

For information on selecting the right 
wire for your application, 


write today for Bulletin 32-W5-19 


Thermo 
Electrie ox: 


SADDLE BROOK, NEW JERSEY 








Answers continued 


4. By replacing slugggish, anemic verbs 
with “action” verbs, wordiness is de- 
creased—word power increased. The 
powerful verb adds forcefulness to your 
writing. Verbs are either active, as where 
someone does something, or passive, as 
where something is done by someone. 
Use of the active verb reduces abstract 
nouns and participles. See “YOU Be 
the Editor,’ Page 121. 

5. Ten percent or less. On Page 129 is 
an easy method for getting equilibrium 
data for olefin and paraffin hydrocar- 
bons. It involves only three charts and 
gives an accuracy of 8 percent—better 
than some recognized methods. 

6. Numbers one and three, according to 
H. D. Nott’s “Computer Cuts Tank and 
Nozzle Design Costs,” Page 135. Both 
of these points, repetitive calculations 
and time to reinterpret codes, multiplied 
by the many times these are done per 
year, can save big money. The article 
shows how Dow Corning cut nozzle rein- 
forcement design costs from $12,000 for 
9,000 calculations to $1,500—using a dig- 
ital computer for nine hours. 

7. True. Highly crystalline isotactic poly- 
propylene is an outstanding result of this 
research, according to Author H. F. 
Mark in “Watch These Trends in Elas- 
tomers” on Page 149. 

8. Ten feet of yard piping rack is re- 
quired for each item of process equip- 
ment—such as exchanger, drum, tower, 
etc., says Author Kern in “How to De- 
sign Yard Piping,” Page 139. 

9. If your answer is either K,..u;/Kyaee 
or yP/xP® then you should be careful, 
because these are not general definitions 
and they should be avoided. See Part 24 
of the Edmister series on Page 159 for a 
discussion of this subject. 


10. True, according to Part 24 of the 
“Automation Today” series, Page 153. 
Authors Williams and Lauher present an 
example to prove the statement. 


11. True, Paul A. Finn in “On- 
stream Chemical Cleaning Works,” Page 
157. The case history cited in this article 
increased the flow through four condens- 
ers by this much. 


12. Authors Blake and Mouton, in Part 8 
of the “Applied Group Dynamics” series, 
Page 173, say that in one situation deci- 
sion making is based on power—the au- 
thority-obedience formula. In the second, 
management effort is based on collabo- 
ration between individuals and among 
groups through integrating goals of the 
organization with individual goals. In the 
second arrangement, power is in goals 
people strive for more than in the au- 
thority of individuals to make decisions 
or command effort. 


Says 


13. According to “How to Use Sample 
Bombs Safely,” Page 171, the best mate- 
rial is monel (preferably 70 percent 
nickel, 30 percent copper), designed and 
tested according to ICC Spec 3A, with 
a pressure rating of 5,000 psi, wall stress 
not exceeding 24,000 psi at service pres- 
sure, and no reentrant tubes. Valves 
should be made of forged steel. 


in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Oat. 
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CUT HIGH 
MAINTENANCE COST- 


Install WEDGEPLUGS 


No Lubricants Required for absolute control. 
Plug Lifts, Turns and Reseats in one quick, easy 
operation. 


Motor Operated 
for 
Remote Control 
Non-Sticking—No field adjustment necessary 

for variable temperatures. 


Seats are Protected against valve-killing ero- 
sion of dry and fluid catalyst. 


Wedgeplugs Have Proven Themselves to be 
top performers on such services as hydrocarbon 
vapors at 900°F. and 600 psi; fluid catalyst at 
1125°F. and 255 psi; and, hydrogen at 900°F. 


SOLD THROUGH DISTRIBUTORS and 300 psi. 


IN EVERY MAJOR CITY 


Can be supplied: wrench-operated; handwheel-oper- 
ated; worm gear-operated. Adapted for remote con- 
trol through use of electric, hydraulic or air motor. 


For complete catalog information, 
write to 4003 North 10th Avenue 


WEDGEPLUG VALVE COMPANY 
Civision of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT @ BIRMINGHAM 2, ALA. 


Roe, Bee ee ee a es eee 
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Answers to Table 1, “You Be the Editor”, Page 122 


1. The low yields ,~whien=ent attributed to by-product formation, preclude 
commercialization. 
Thee 


2. hers—ene differemee in surface tens ions, besweon—the—eomponmss——— 


aw ano 
Se Srere=veune Catalyst removal problem. 


Theremese Mo issued or pending patents coversam this compound. On: Thee 
a ie nt - fritd . 
This demonstrated -h@s—@heES—$s a correlation between temperature and reaction 
rate. 
Yet, another phase Shat is overwemked—is . . . 
At 500 C, was @ perceptible neeetene——— 
aA e 
ay 
Precipitation £@—¢he result, é insolubility of ... 
Resin Waaeh—te cured at a high temperature hardens irreversibly. 
10.“ @ise<Tiost complete data on the influence of temperature a»e=threse-v?-jores—— 
end—Sareth—<—<— 
ll. Extent of the reaction Finas reared on temperature and concentration. 


12. Indteattene-tsen Those experiments anenthet a 
13. aAdsonption—of ‘Todeey1 isocynate was sents pH 6 than at pH ll. 
_ Zeo- 


tw em 
14. Theepadimany—role ofthe Silica - support See the V.0,. 
15. The data on dimethyiamine production —whéreh=end, presented in Table II, 





Suggest . . . 
16. Amoummesy—efEhe data are given in Table II. 
saw 
17. Measuremente—ef The solubility of sodium chloride wore=mede as a function 


of temperature. 


18. Gootine-ot Air for the laboratories is alscmpitched Dy ae « 


19. The report -~et—s¢ness—en long-term prospects of the company. 


A 
es moe 
20. Meastrement—ef Pipe diameter snsatlel, Fe sna change had oeeurree—_ 


aA 


besgipoi 


Guring the last test. 
21. Rncobpitetien—of Phe polymer was 
solution. 
pared ory 
22. Pueparatien—ef Mevelopment quantities = in the pilot plant. 
C nichil 
23. A-carefulehoolt—etebhoce Safety precautions must be Shee iC 


24. Lives of the passengers were by this one act. 


25. Amcoenparisen=-~ef=—tire ARD patterns mma ieee port - 
os Chane Le tire , Mlle frat o 


27. dssusance—of Publication can be en only if the rules are obeyed. 


by adding methanol to the benzene 
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KOCH 
FLEXITRAYS 


add higher capacities 
and efficiencies to 
Cities Service 
giant fractionating tower 


This huge splitter, 13’ 6” |. D. x 208’ 6” 

overall length, erected in the Cities Service 
Refinery in Lake Charles, La., is believed to be the 
largest pressure vessel ever erected in one piece. 


Koch Flexitrays make it tick. Flexitrays often 
save refineries and chemical plants 20% - 
40% on total cost of complete 

tower installations. 


> 


On your next tower be sure to investigate c 
Koch Flexitrays. The marked success of [ 
this low-priced tray has reSBited in its use in 

© more than 1700 non-captiv SinStallations. i 


i 
Bite 


| a 
’ 
| 


q 











New Books... 





Natural Gas Supplements 

“Continuous Production of Natural 
Gas Supplements from Natural Gasoline 
and Petroleum Distillates in a Tube Fur- 
nace” directs a study toward developing 
a low-investment cost process capable of 
delivering a high heating value fuel gas 
directly substitutable for natural gas. 

Three methods of operation were in- 
vestigated, ali comprising exposure of the 
vaporized feedstock to temperatures of 
1300° F to 1500° F, and moderate pres- 
sure not exceeding 100 psig. 

Detailed information on raw material 
requirements, product, yields and com- 
positions, and equipment design, is given 
for each method of operation. These re- 
sults show that integral pressure hydro- 
gasification is the only method of opera- 
tion investigated which can continuously 
convert the entire range of feedstocks to 
natural gas substitutes. 

An economic analysis also indicates 
that over a considerable range of load 
factors this process is competitive with 
presently used manufacturing methods 
for supplementing natural gas during 
periods of peak demand. 

(Blair, W. G.; Linden, H. R., Contin- 
uous Production of Natural Gas Supple- 
ments from Natural Gasoline and Petro- 
leum Distillates in a Tube Furnace, 
Institute of Gas Technology, Technology 
Center, Chicago 16, IIll., 83 pages, $5.) 


Cost Engineering 

“Cost Engineering in the Process In- 
dustries” is a storehouse of accepted 
methods, specific data, and essential prin- 
ciples you can use in making dependable 
estimates of plant, equipment, and oper- 
ating costs. It also aids in predicting 
both expected earnings and required cap- 
ital investment and in making manage- 
ment decisions at the best possible profit 
for your company. 

Engineers engaged: in process develop- 
ment, design, research, manufacturing, 
technical management, and other areas 
will find tested, workable standards di- 
rectly adaptable to the many stages of 
the cost engineer’s job. Methods for fig- 
uring the cost of an entire process plant, 
to pricing the smallest piece of equip- 
ment needed in the plant are covered. 

(Chilton, Cecil, Cost Engineering in the 
rrocess Industries, McGraw-Hill Book 
Co., Inc., 330 West 42nd St., New ‘York 
36, N.Y., 475 pages, $11. For sale by Gulf 
Publishing Co., P.O. Box 2608, Houswn 
1, Texas. ) 


National Fire Codes 

“National Fire Codes” is a series of 
seven volumes containing 42 new or re- 
vised fire safety standards adopted at the 
1960 annual meeting of the National Fire 
Protection Association. The compilation 
incorporates all amendments approved by 
the NFPA board of directors up to and 
including July 30, 1960. 

The seven new volumes, with a total 
of 5614 pages, by title and content are: 

@ Volume I—Flammable Liquids and 
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Gases (1108 pages, 33 standards, includ- 
ing properties of flammable liquids, a 
flash point index of tradename liquids, 
and model ordinances. 

@ Volume Il—Combustible Solids, 
Dust, Chemicals and Explosives (816 
pages, 37 standards, including a table of 
hazardous chemicals, model state fire- 
works law, and fire protection practices 
for nuclear reactors. ) 

@ Volume III—Building Construction 
and Equipment (832 pages, 34 standards 
plus an informative discussion of building 
codes and references to model codes. ) 

@ Volume [V—Fixed Extinguishing 
Equipment (784 pages, 18 standards, in- 
cluding sprinkler and other types of ex- 
tinguishing systems, fire pumps and water 
systems. ) 

@ Volume V—Electrical (800 pages, 8 
standards, including the current National 
Electrical Code, alarm and signaling sys- 
tems, static electricity and lightning pro- 
tection. ) 

@ Volume VI—Transportation (682 
pages, 27 standards on air, marine, bus, 
truck and trailer operations, plus a com- 
prehensive review of government regula- 
tions. ) 

@ Volume VII 
ment, Organization and Management 
(592 pages, 24 standards, including port- 
able fire extinguishers, fire department 
equipment and organization, salvaging 
operations, private fire brigades and a 
fire safety guide for industrial establish- 
ments. ) 

(National Fire Codes, 1960-61, 


seven 


volumes, National Fire Protection Asso- 
ciation, 60 Batterymarch St., Boston 10, 
Mass., 5614 pages, $7 per volume. $40 
for seven volumes. ) 


Power for the Future 

“Fuel Cells: Power for the Future” 
stresses the study to determine the com- 
mercial and engineering practicality of 
present and potential fuel cells. This has 
been done by establishing a method of 
evaluating fuel cell performance (Chap- 
ter IV), breaks down existing fuel cell 
developments (Chapter V), and com- 
pares present and future fuel cells with 
conventional sources of power in various 
power applications (Chapters VII and 
VIIl). 

A second and equally important ob- 
jective of the book is to investigate the 
status of fuel cell technology and to pre- 
sent the technical operations and limita- 
tions of fuel cells (Chapter II) and to in- 
vestigate the various chemical fuels used 
in fuel cells (Chapter III). In addition, 
a technical and economic discussion of 
DC motors to complete the fuel cell 
study is included (Chapter VI). 

‘Adams, David R.; Cathou, Pierre- 
Yves; Gaynor, Robert E.; Jackson, Jr., 
Robert D.; Kirsch, John H.; Leonard, 
Lawrence L.; Lockwood, Jr., George S.; 
Warnock, W. Paul; Wilcox, Jr., Russell 
E.; Fuel Cells: Power for the Future, 
Fuel Cell Research Associates, P. O. Box 
157, Cambridge 38, Mass., 160 pages, 
$18.75. ) 


Answers 
Table 2, “You Be the Editor’, Page 123 


1. Operators were trained in the gmeper use of safety equipment. 


2. The tadévéeduel supervisor is responsible for safe operation. 


3. A company's fuéuee growth and prosperity will depend on research. 


4. Use of computers should sttoctinery speed up many projects. 


~~ 2 oun 


5. 


& 


6. Jt would be<@—detsnirs advantage if a committee of empems analysers were seul 


Pe Reet Stewedetiuoiy frequen? imtoomans to discuss the problems thoroughly. 


7. SeeCgross at Sreduct 





—_s2-Epem various business indexes. 


afdi ine the progres 





10. Reperte—were—received—teom\Jther laboratories +e—the-ofteet = that the 


method was satisfactory. 


orLhinnte on —————~. 
1l. da Article 1, the activities Thetreve—fansiad_out DF our Division , 


(ere ett eee 


hada pot inflnewete 
12. The-tntiwonee—of Alkylinity ies, i* petal above 100° 


13. Excessive rainfall #G6—reeuwstan—in de layieus the strawberry season by a month. 


14. Residual alkali can be nearly oempaetedy eliminated by a final acid wash. 


at Le eee Te 


eciste sa, 
15. ee reken er eee ent you will Chea be notified. 
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HOW EMPHASIS ON COMMUNICATIONS SERVES HOUDRY CUSTOMERS 


When you contract for technical service, or seek 
information on Houdry processes, catalysts or chemi- 
cals, a unique business communications system is 
immediately put at your disposal. 

The effect is that your initial contact with any one 
section of Houdry’s technical sales and service group 
also makes available the knowledge and experience 
of the whele group. 

For instance, if you are primarily checking proper- 
ties, availability, etc., of a catalyst, but would also 
like to check out some ideas for process changes, you 
can get the additional service promptly through the 
closely knit internal communications channels of 
Houdry’s technical sales and service organization. 
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You'll find everything Houdry offers you—proc- 
esses, engineering, research, catalysts and chemicals 

as modern and straightforward as Houdry’s ad- 
vanced service ideas. Check into the advantages of 
doing business with Houdry. You will see why 
when the question is catalysis...the answer is 


Houdry Process Corporation. 


PROCESS CORPORATION 
1528 Walnut Street, Philadelphia 2, Pa. 
*Houdry means Progress...through Catalysis 
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Suppliers Notes... 


Corning Glass Works will begin construction in Danville, Va., about January 1 
on this new plant for the manufacture of specialty glasses. The plant will have 
190,000 square feet of floor space. Manufacturing operations are expected to begin 
early in 1962. William F. Kiefer has been named manager of the new facility. 


GENERAL MILLS, INC.’s Chemical Division 
has named Alfred G. de Meurisse sales 
manager. Previously de Meurisse was a 
representative, district sales man- 
ager and a field sales manager. He joined 
General Mills in 1957. 


sales 


ROCKWELL MANUFACTURING CO. has 
opened chemical engineering research 
laboratories adjacent to the main head- 
a building, siiinesttit Pa. An in- 


For Uniform QUALI TY 


RING GASKETS 


4 For ring-type 

flanged joints in 

high - pressure 

lines. Made of 

soft iron, stand- 

ard steel alloys 
or any non-ferrous metal to any 
desired cross section. Ask for 
Bulletin 563. 





HEAT EXCHANGER 
GASKETS 


Made in any 9 

size or shape 
needed in double- 

jacket type. Also 

cut from solid 

metal or sheet packing. Ask for 
Bulletin 564. 








CORRUGATED 
METAL GASKETS 


4 Plain or jack- 

eted type. Made 

of ingot iron, 

aluminum, stain- 

™ less steel,copper, 

brass, nickel pate monel in all sizes 
and shapes. Ask for Bulletin 565. 


CHICAGO-WILCOX Mfg. Co. 


7719 So. Avalon Ave., Chicago 19, IIl. 


Write for Literature 
and Discounts 
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vestment of more than $100,000 was 
made in the new laboratories to effect a 
major expansion and consolidation of 


chemical engineering activity. 


NUCLEAR CORPORATION OF AMERICA has 
appointed Fred G. Baur manager of its 
Washington, D. C., office. The company, 
which has its corporate headquarters in 
Denville, N. J., is a contractor to the 
military services and to industry in the 
fields of nucleonics, isotopes, rare metals, 
electron tubes and semi-conductors. 


DOWNINGTON IRON WORKS, INC., Down- 
ington, Pa., division of Pressed Steel Tank 
Co., has appointed Heyck Equipment 
Co., Inc., Houston, sales representatives 
in the Texas and Lake Charles, La., 
areas. Heyck will handle Downington 
heat transfer equipment and special steel 
and alloy plate fabrication for the: pro- 
cess industries. 


FOOD MACHINERY & CHEMICAL CORP. 
has elected James M. Hait | president. 


“SAFETY BOY’ 


SPREADS FLANGES SAFER-FASTER 
IN TIGHTEST WORKING SPACE 


Eliminates plant safety hazards 
and costly down time. 

Spreads all Series pipe flanges. 
Spreads ring joint flanges. 
Lightweight / Priced right 

FOR CATALOG SHEET: WRITE TO 
Wm. L. Riggs Co. 

600 S. 129 E. Ave., Tulsa, Oklahoma 


PETROLEUM 


Ernest Hart retired as president in June. 
Paul L. Davies, board chairman and 
chief executive officer, has served as 
president since Hart’s retirement. Hait 
joined the company as a’ mechanical 
engineer in 1928 after graduating from 
Renasselaer Polytechnic Institute. 


PERMACEL CO., manufacturer of pressure- 
sensitive tapes and adhesives has ap- 
pointed L. B. Budge Central Electrical 
Division manager. Budge joined Johnson 
& Johnson, Permacel’s parent company, 
in 1950 as a salesman and became an 
electrical salesman at Permacel in 1956. 


SIMPSON ELECTRIC CO. has appointed 
Leroy E. Tice chief field engineer. Tice 
will be technical adviser to the Sales 
Department. He was formerly with Cook 
Electric Co. where he was staff engineer 
and section director of instrumentation 
and field testing. 


KAISER STEEL CORP. has appointed Thomas 
H. Wakeman manager of plate, struc- 
tural and bar sales. Jack H. Webber has 


Webber 


named midcontinent district 
manager to succeed Wakeman. Wakeman 
will operate from Oakland, Calif., and 
Webber will headquarter in Tulsa, Okla. 


Wakeman 


been sales 


WALL COLMONOY CORP., Detroit, has ap- 
pointed Stanley R. Burleson application 
engineer. Burleson will headquarter in 
Oklahoma City and serve Colmonoy Di- 
vision customers in Oklahoma. 


ELION INSTRUMENTS, INC., has 
Arthur E. Hartung manager, 
Engineering Department. 


REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite coqpeaste used with Lumnite cement 
produces actory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which ashe | it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong. It has excellent insulating 
freperses and withstands pressures of up to 
130 inds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 


named 
Product 
Hartung, a 








—CARTER- “WATERS 


8 MISSOURI 


2440 een Phone GRand 1-2570 
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OFFICES: 


IN THE BAYWAY REFINERY... 


of the Esso Standard Division of Humble Oil and Refining Company. 

The above pictured installation of HUDSON Solo-aire units obviated costly addition 
to the existent and comparatively high-maintenance-cost water system. 

Over-all economic comparisons of HUDSON Solo-aire cooling versus water cooling 
almost invariably result in selection of Solo-aire units for much or all process cooling. 

In two complete 40,000 barrel seaside refineries constructed abroad, Solo-aire units 
are used for ALL process cooling services. NO WATER IS USED FOR PROCESS 
COOLING. 

In the United States in a 40,000 barrel refinery built adjacent to an unlimited 
water supply, 50% of the total dissipated heat is transferred directly to air through 
Solo-aire units. 

Operating results of thousands of HUDSON Solo-aire units installed in oil, gas and 
chemical plants throughout the free world have established HUDSON leadership in the 
field of direct cooling with air. 


ENGINEERING CORPORATION 


BRAEBURN STATION * HOUSTON, TEXAS 





16033 Ventura Blvd. @ 122 East 42nd St. 6 199 Bay Street @ 17 Stratton St. Piccadilly ¢ Corrientes 1115 ° Rua Mexico 45 
Encino, California New York 17, N. Y. Toronto, Ontario, Canada London W. 1, England Buenos Aires, Argen. Rio de Janeiro, Brazil 








a. 


This new plant of Humble Oil & Refining Co. at Baytown, Texas, employs a continuous process 
for producing large quantities of polypropylene-raw material for a wide variety of useful plastics. 


“We cannot afford to be inefficient in the use of capital or labor. 
We must aim at increased national productivity; we must stimu- 
late research and invention; we must reward ability and initiative; 
we must encourage capital generation and productive investment. 
If we fail to do these things we will move backward in the world 


picture instead of forward.” —Leo D. Welch, Chairman of the Board 


Standard Oil Company (New Jersey) 
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senior mechanical engineer, came to 
Elion from the RCA defense electronics 
plant in Moorestown, N. J., where he 
was manager, special projects unit, 
Radar Advanced Project Development 
Department. 


CALUMET & HECLA, INC.’s Wolverine Tube 
Division has named E. C. Walter man- 
ager of the Detroit plant. V. A. Zatell 
has been appointed manager of the divi- 


Walter 





Zatell 


sion’s special metals plant, Inkster, Mich. 
Walter joined the firm in 1954, after 
being vice president and general man- 
ager of Viking Copper Tube Co. and 
working in technical positions with Chase 
grass & Copper Co. Zatell joined the 
company in 1937 and was customer rela- 
tions manager before becoming a plant 
manager. 


HYDROMATICS, INC., has named John A. 
Wiedmann chief engineer, Industrial Di- 
vision. He was previously chief design 
engineer for Minneapolis-Honeywell Mis- 
sile Equipment Division, and section head 
of design engineering for Honeywell 
Valve Division. 


BLACK, SIVALLS & BRYSON, INC., has ap- 
pointed Samuel C. Welker resident man- 
ager and sales manager of the Swiss sub- 
sidiary, Black, Sivalls & Bryson, S. A. 
Welker will handle sales of control 
equipment in Central and Southern 
Europe, North Africa, and the Near and 
Middle East. He will headquarter in 
Zug, Switzerland. 


COLEMAN INSTRUMENTS, INC., Maywood, 
Ill., has purchased Delmar Scientific 
Laboratories of Chicago. Coleman In- 
struments manufactures scientific instru- 
ments for chemical analysis. Delmar, 
fabricator of precision glassware for scien- 
tific apparatus, will be a subsidiary of 
Coleman. 


CHASE BRASS & COPPER CO. has sect up a 
condenser tube clinic. The clinic, under 
the direction of J. J. Vreeland, will work 
with various companies on analysis of 
water, tube failures, corrosion problems 
and metallurgy. 


HAYNES STELLITE CO., division of Union 
Carbide Corp., has named Charles G. 
Chisholm vice president, marketing. 
Chisholm has been general sales manager 
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of the company since 1956. Before that 
he was sales development manager for 
six years. 


CONTINENTAL-EMSCO CO. has opened a 
new portable subsurface pump shop at 
Forsan, Texas. A. L. Hawkins has been 
appointed foreman of the shop. 


POSEN & KLINE TUBE CO., subsidiary of 
Handy & Harman, has opened a Mid- 
west branch office at 1900 West Kinzie 
St., Chicago. Scott Johnston, forme: 
sales engineer for Hickman, Williams & 
Co., will be the new district sales man- 


ager. 


LUKENHEIMER CO., Cincinnati, Ohio, has 
appointed George E. Clark, Jr., James 


R. Stevens, and Melvin M. Tappen sales 
representatives. Lukenheimer manufac- 
tures bronze, iron, steel, and polyvinyl 
chloride valves. 


CONOFLOW CORP. has appointed Procester 
Co., Atlanta, Ga., sales agency. Conoflow 
manufactures final control elements. 


WALWORTH CO. has named Dr. Forest C. 
Monkman vice president, research and 
engineering. Dr. Monkman joined Wal- 
worth in 1955 as research director. Previ- 
ously he had managed the technical, sales 
and business sections for a materials lab- 
oratory. 


CELANESE FIBERS CO. has appointed Dr. 
Howard J. Philipp vice president, plan- 
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SMITHCO, whose only business is 
air cooled heat exchangers, has filled 
973 separate orders since 1951. We 
hope you'll pardon us if our pride 
shows a little, but we believe our nine 
year record of continuous growth de- 
serves your attention. 

During our brief history we have 
seen air cooling evolve from an ex- 
periment to an exact science. First we 
cooled water, then gas. As we gained 
experience and know-how, we success- 
fully met and overcame the problems 
involved in the cooling and condens- 
ing of light hydrocarbons. Today, 
SMITHCO is able to apply air cooling 
to any material that will flow through 
tubes. 

One prominent reason for the 
wide acceptance of our coolers is the 
Molecular Bond fin tube. SMITHCO 
is the only builder of industrial air 
cooled heat exchangers that provides 
this unique engineering feature which 
furnishes an uninterrupted metallic 
thermal path for flow of heat from 
the inside of the tube to the outer- 
most edge of the fin. 

When cooling problems arise, why 
not put our nine years of progress to 
work for you? SMITHCO has the facii 
ties and engineering ability to pro 
duce a complete range of air cooled 
heat exchangers from the simple 
water cooler to the most complicated 
process coolers and condensers. 





SMITHC&O 
ENGINEERING 


P O BOX 3217 


INC 


PHONE Gi 7-5545 TULSA, OKLAHOMA 
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ning. Dr. Philipp joined Celanese in 1945 . 
as a chemist at the company’s Cumber- 
land, Md., plant. 


- BRPROTECTION PACKED 


THERMOID DIVISION, H. K. Porter Co., 








Inc., has promoted A. M. Lowrey to as- ; 
sistant industrial sales manager. He was 
formerly Eastern Regional sales manager 
for the division. He will handle sales and 
marketing of industrial rubber products. 
| WORTHINGTON CORP. has appointed 
| Frank J. Nunlist vice president, opera- 
| tions. Nunlist, formerly a group vice 
president of Worthington, will be in 
| charge of all the firm’s 16 domestic op- 
| erating divisions in 10 states and regional 
| engineering and service activities. 
| TRINITY STEEL co., has appointed Rex 
Bircket custom sales representative in the 
Tulsa area. Trinity 
Steel, with plants in 
Dallas, Texas, and 
Francesville, Ind., are 
custom steel fabrica- 
THE ULTIMATE tors to the refinery, 
m s petrochemical and 
IN OVERPRESSURE geste ene 
; Bircket graduated . 
from Oklahoma Uni- 
PROTECTION versity in 1929, since 
, then serving Cities me 
Bircket ° Service Oil Co. and . 
Stanolind Oil & Gas 
Co. in an engineering capacity. 
AMERICAN METER CO., INC., pump division, 
has appointed Heyck Equipment Co., 
Inc., Houston, sales representative in the 
If you have a pressure system South Texas area 8, American Meter 
i i @ controlled capacity chemical feed pumps 
equipped with a relief valve you will used in aed prov essing, viding pa 
m boiler feed operations. 
want this added safety measure. 
DANIEL ORIFICE FITTING CO. has named 
Chipley and Jensen, Inc., Milwaukee, 
BS&B Rupture Discs act fast BS&B Rupture Discs (Safety | Sls representative. The sales territory 
age ‘ : . - : consists of all but the western portion of 
providing an unrestricted relief Heads) are likewise available | wi.) cae aiaiiin - ae 
° ° ° ° ° ° ° . ; eaches north to include 
opening. Discs are available in in a wide combination of spe- | jhe upper peninsula of Michigan. 
sizes ranging from 14%” to 44” in cial materials and plastics to | 
diameter, covering rupture pres- accommodate system require- | CHASE BRASS & COPPER CO. has appointed 
sures from 3 to 100,000 PSI. ments. John J. McGonagle New York district 
: manager in the Warehouse Division. Mc- 
Let our engineers evaluate Gonagle had been with Edgcomb Steel 
Specially engineered discs (DV) your pressure system and & Aluminum Corp., Hillsdale, N. J., as 
provide relief under a wide help you select the proper sales manager and assistant to the presi- 
range of operating conditions Safety Head or. write to: dent since 1951. 
including high tolerances—high BLACK, SIVALLS & BRYSON, | 
temperature — pulsating pres- Inc., Safety Head Division, | KAISER INDUSTRIES CORP. has promoted 
sure or alternating pressure and Dept. 2-F12, 7500 East 12th John L. Hallett and Louis H. Oppenheim 
vacuum situations. Street, K s City 26, Mo. to vice presidents. Hallett is general man- 
ager of Kaiser Engineers International, 
| a division of Henry J. Kaiser Co., of 
which he is also a vice president. Oppen- 
heim is general manager of Kaiser Engi- 
Brack, Sivatits & Bryson | neers oa a vice president of Henry J. 
KANSAS CITY » EDMONTON + LONDON + PARIS + THE HAGUE | Kaiser Co. ° 
ae, @ DAVISON CHEMICAL CO., division of W. 
gt te | R. Grace & Co., has been granted rights 
bi | to manufacture and sell synthetic cry- 
e ae oh io Bete | stalline zeolites by Union Carbide Corp. 
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Synthetic crystalline zeolites, marketed 
since 1954 by Linde Co., are used in in- 
dustry as adsorbents and desiccants that 
are able to separate one part of a chemi- 
cal mixture from others by molecular 
size or by selective adsorption. 


F & M SCIENTIFIC CORP. is planning to 
build research, production and executive 
offices on a 30-acre site near Avondale, 
Pa. Occupancy is set for September 1961. 


PACKARD BELL ELECTRONICS CORP. has ap- 
pointed Kyokuto Boeki Kaisha, Ltd., 
Tokyo, sales and engineering representa- 
tives in Japan for the distribution of 
computers analog-digital converters, data 
handling components and digital systems. 


Test Yourself 
(Answers to Quiz on Page 276) 


CASE NO. 1 
Arbitrator Ralph T. Seward ruled: 


“Deliberate falsification or misrepresenta- 
tion for the purpose of securing employ- 
ment is a serious offense. It results in an 
employment transaction based on fraud 
and deceit. It is clear that the company 
would not have hired the worker in the 
first place if it had known of his back- 
injury condition. Under the circum- 
stances, the grievance is denied. The com- 
pany acted within its rights. Discharge 
sustained.” 


CASE NO. 2 


Arbitrator Wilber C. Bothwell 
ruled: “The union states that the walk- 
out was the result of a situation which 
was largely created by the action of the 
company. Even though action by man- 
agement may have contributed to the 
walkout, this does not constitute a de- 
fense since the grievance machinery was 
not used. Even if the company should 
violate the contract, this is not a proper 
defense since the grievance procedure 
exists for this very purpose.” 


CASE NO. 3 


Arbitrator Edwin R. Teple ruled: 
“There is no doubt that theft of company 
property is one of the most serious in- 
fractions committed by an employe. At 
the same time, arbitrators normally will 
not sustain disciplinary action based upon 
alleged theft unless the company is able 
to prove the charge beyond a reasonable 
doubt. In this case, however, there re- 
mains the admitted fact that the grievant 
deliberately removed these maintenance 
tools from the places where they were in 
use, and placed them in his locker with 
full knowledge that he was not authorized 
to do so... . Whether or not the grievant 
intended to steal . . . it is clear that he 
effectively removed tools from the area 
where they might have been used when 
needed . .. To thus hoard company equip- 
ment needed by other employes, must 
have had the same practical effect, so far 
as the company was concerned, as a theft. 
Grievance denied. 
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Petroleum 


Refiner 


RATES: Regular Classified 
in this type: cents per word. 
charge, $4. Blind box address in our care 
counts six words. Replies forwarded without 
charge. Display Classified ads, set in suitably 
larger type with ruled border $13.50 per column 


(undisplayed) set 


Minimum 


inch. Ten percent discount for two or more in- 
sertions of same copy in consecutive issues, All 
Classified ads payable in advance. Copy dead- 
line: 25th of month preceding date of issue. 
Send copy and checks to: Classified Adver- 
tising, Petroleum Refiner, P. O. Box 2608, 





MISCELLANEOUS 


FOR SALE 





® IMPORT QUOTA—We seek Coastal Refiner 
wanting 1961 quota available now on contract. 
Bonus $1.10 level. Box 4803; Midland, Texas. 





HELP WANTED 








MECHANICAL ENGINEER 
Graduate Mechanical Engineer 
with minimum of four years experi- 
ence in petroleum refinery or related 
engineering. Will be responsible for 
mechanical design and cost estimate 
of refinery processing equipment. 
Duties will be closely integrated 
with operation of a modern, indepen- 
dent refinery which includes crude 
distillation, catalytic cracking, poly- 
merization, coking, hydrosulfurization, 
catalytic reforming, alkylation and 
utilities. 
Send complete resume of education 
and experience, including salary te- 
quirements. All replies confidential. 


GREAT NORTHERN 
OIL COMPANY 
P. O. Box 3596 
St. Paul 1, Minnesota 
ATTN: C. L. Dretzke 








WANTED MAINTENANCE 
SUPERINTENDENT 


Broad Maintenance and Engineering Func- 
tion. Maintenance Administrative Experi- 
ence with Engineering background re- 
quired. 


MAINTENANCE 
PLANNING ENGINEER 


Establish and Administer Maintenance 
Planning and Scheduling-Programing. Re- 
quirements—Engineering with experience 
in Maintenance planning function. Loca- 
tion—Southwestern United States. Furnish 
—Detailed resume, Salary requirements, 
Availability. Reply to Box 344-R, PETRO- 
LEUM REFINER, Houston, Texas. 











REFINERY 
INSPECTION GAUGES 


JOHN J. BECKER CO. 


BRADFORD, PA. 








AVAILABLE FOR SALE 


Colorado Oil Shale 


Crushed to minus 8-inch 


Write: Commercial Development Division 


Union Oil Company of California 
P. O. Box 76 
Brea, California 














® REFINERY FOREMAN—Outstanding op- 
portunity as general foreman for man age 
30-45 with supervisory experience in cata- 
lytic cracking unit. Some college helpful, 
but not required. Midwest location. Excellent 
salary and benefits. Our employees know of 
this advertisement. Send confidential reply to 
Box 343-R, PETROLEUM REFINER, Houston, 
Texas. 


LIQUIDATION 


Gasoline Plant 
Bishop, Texas 


Absorbers — 1250+ to 2100+ w.p. 
Tanks — 150+ to 2000+ wp. 


VESSELS, TOWERS, REBOILERS, ELEC- 
TRIC MOTOR-DRIVEN CENTRIFUGAL 
AND RECIPROCATING PUMPS — 
ATMOSPHERIC COOLERS — HEAT EX- 
CHANGERS — COMPRESSOR CYLIN- 
DERS — BOILERS — VALVES — FIT- 
TINGS — REGULATORS, ETC. 


All Material Excellent Condition 
Complete Inventory Available on Request 


Mid-States Pipe and Supply Co. 


P.O. Box 2534 Phone LUther 2-9128 
TULSA, OKLAHOMA 














SITUATIONS WANTED 








OIL CHEMIST 


Research Chemist with PHD or MS in Chemistry 
and minimum five years experience in basic re- 
search in cil additives. Interested and proficient 
in synthetic work. Excellent growth opportunity. 
Please send resume to: Carlisle Chemical Works, 
Inc., West Street, Reading 15, Ohio. 








EXCLUSIVE REPRESENTATION 
FOR MANUFACTURERS 


French sales company highest references 
with excellent contacts among buyers in, 
production, transportation, refining and 
marketing divisions of the petroleum in- 
dustry throughout Europe wants exclusive 
representation of a manufacturer wishing 
to sell equipment of products to this in- 
dustry. Reply Box 342-R, GULF PUBLISH- 
ING COMPANY, Houston, Texas. 











For more data on advertised products, use Readers’ Service Cards, last page. 


241 





New Equipment & Literature... 





Radiant Heaters Double 
Heavy Lube Production 


Because of changes in the field of 
petroleum chemistry, the Warren Re- 
fining & Chemical Co., Cleveland, 
Ohio, has found higher tempera- 





controlled rate of heat transfer and 
close proximity of heat source to ket- 
tle. Such proximity is possible because 
the burners produce no harmful flame 


Processing kettle is mounted atop Duradiant burner. 


tures and finer heat control neces- 
sary in processing heavy lubricating 
oils and greases. They recently con- 
verted from conventional steam heat- 
ing methods to radiant heat, with 
outstanding success. 

The new Gradiation heating system 
being employed is not only enabling 
accurate control of desired tempera- 
ture rises up to and at peak levels 
within +2°F, but has doubled pro- 
duction capacity of heavy lubricants. 

This unusual speed of heating and 
precision control is achieved by direct- 
fired radiant heat. Radiant heat is 
created by burning a controlled gas- 
air mixture against the special refrac- 
tory surfaces of Duradiant burners, 
‘which beam the radiant heat to the 
kettle bottom only 10 inches above 
the setting. Accelerated heating is 
achieved by a combination of this 
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impingement on the bottom of the 
kettle that would cause hot spots and 
charring of the finished lubricant. 
Selas Corp. of America. 


Circle El green card, last page 


Computer Operates Six 
Times Faster Than the 704 


Installation of the newest and fast- 
est electronic computer available to 
American industry has been com- 
pleted in the San Francisco headquar- 
ters building of Standard Oil Com- 
pany of California. 

Standard announced that the new 
machine, a $4-million solid state IBM 
7090, will operate six times faster than 
its predecessor IBM 704 and is among 
the first such computers to be in- 


stalled by a non-government-sup- 
ported company. 

Despite its great speed, the 7090 
takes up considerably less floor space 
than the 704. 

Three principal areas where data 
processing by Standard has paid off 
with advantages amounting to “sev- 
eral hundred thousand dollars” in 
each of a number of cases over the 
last three years are: 

(1) continuing economic evalua- 
tion of operating activities, as a basis 
for management decisions, (2) oil 
field operations simulation and (3 
manufacturing contro] and economics. 
International Machines 
Corp. 


Business 


Circle E2 green card, last page 


Hydraulic Cleaning Unit 
Operates at 10,000 psi 


A new, super-pressure hydraulic 
cleaning unit, so powerful it can lit- 
erally turn a jet stream of water into 
a battering ram produces simultane- 
ously six streams of water at 10,000 
psi pressure. 

It will be used to clean dirt, coke 
and scale from the interior walls of 
metal vessels and piping, principally 
heat exchanger tubes. 

Designed and built especially for 
Tidewater Oil Co.’s Delaware refin- 
ery, the unit is the only one of its 
size in the world. It has pressure ca- 
pacity about double that of any simi- 
lar device used throughout the indus- 
try. 

The unit is equipped with a 350-hp 
diesel engine, hydraulic torque con- 
verter and a huge five-cylinder pump. 
Total weight, including the trailer on 
which it is mounted, is 54,000 pounds. 
Mobility is provided by towing with 
a truck or tractor. Worthington Corp. 
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Fired Immersion Heaters 
For Heavy Oil Tanks 


U-shaped fired immersion heaters 
with improved heat transfer and 
thermal characteristics are used to 
heat or maintain at pumping tem- 
peratures, asphalt and heavy oil 
in tanks for loading, blending or 
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B.W 


WELDING 
FITTINGS 


ee 
ie 





MADE BY MEN WHO KNOW 


APPLICATION ENGINEERING 


B&W Welding Fittings manufacturing is integrated 
with the Division’s own engineering, laboratory, steel- 
making and tube-making facilities. Consider the 
relation between application engineering and the 
manufacture of welding fittings . . . B&W not only 
knows fittings manufacturing, but also knows the 
end-use application of steels. The availability of this 
wealth of technical knowledge, plus integration, 
enables B&W to help you select the most economi- 
































cal and dependable grades of both welding fittings 
and pipe, matched to your specific application. 
B&W Welding Fittings and Flanges are available 
through qualified distributors in carbon steel and the 
B&W CROLOYS in a complete range of types and 
sizes. Write for B&W Bulletin FB502. The Babcock 
& Wilcox Company, Tubular Products Division, 
Welding Fittings Plant, P. O. Box 230, Beaver 


Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA9081 WF4 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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the MODERN METHOD 
of Transporting Compressed Gases 








New Equipment .. . 








Can 


dct ges supply TRAILERS 
O42 ailated just for Y¥ QU 


@ MANIFOLD & CONTROLS — for YOUR lt and Handling Requirements 
@ CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


CHASSIS — by leading Chassis Manufacturers with Service Branches one the United 
States for YOUR Convenience. 


INDEPENDENT ENGINEERING COMPANY. Inc. 


consuctins ()(3(C(@) oesicnine CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN - NITROGEN: ARGON 
RESEARCH 


O'FALLON 6, ILLINOIS 


INQUIRIE 





You don't have to be a Monkey 


. to loosen frozen bolts 

on utility poles. The new 

Aerosol Kroil, which can be 

squirted with one finger, 

loosens the most stubborn 

frozen metal parts... FAST. 

More than 18,000 shops 

depend on Kroil whenever 

frozen metal parts threaten 

to tie up production or waste 

manhours. In this new pack- 

age it is the finest rust- 

busting tool ever... shoots 

a stream 3 ft. yet won't leak. 

One customer said, ‘before 

trying Kroil we broke off 

every nut (on our heat treat 

trolleys), since then we have 

not lost one and have de- 

creased the repairing time 

from 30 minutes to about 

6 minutes per trolley." 

KANO KROIL LOOSENS FROZEN METAL PARTS 

Use Kroil on all dismantling jobs; for filing, 
sawing, honing; . . . also keeps air driven 
tools running freely. 
Just try Kroil on a make good basis. Case 
of 12 Aerosol Kroil 12 ounce cans $18.75 
f.o.b. factory or send $2.00 for one can 
postpaid. If it doesn't perform to suit you, 
return the empty can for refund. 


KANO LABORATORIES ‘Ntsuviue v1, tenn. 
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storage purposes. Made in two sizes, an 
8-inch and 10-inch diameter tube, they 
are also used on fluids where no steam 
supply is available or where asphalt and 
Bunker C oil must be heated to tempera- 
tures higher than normal steam practice 
allows. 

Fired with either gas or oil, the 8-inch 
firetube has a capacity of 750,000 Btu 
per hour, and the 10-inch firetube 1,250,- 


000 Btu per hour. Higher capacities are 
obtained by installing multiple units. 

A unique feature of the heaters is the 
use of a special perforated fintube de- 
sign. These new fins permit higher rates 
of heat transfer and accelerate thermal 
currents within the tank. Material ad- 
jacent to the perforated fintube circulates 
more freely, is heated faster, and rises 
rapidly due to its lowered specific gravity. 
This prevents stratification of the mate- 
rial, keeps the heating surface clean and 
reduces sedimentation. 

The immersion heaters are installed 
one foot off the tank bottom. A sliding 
support holds the fire tube at the free 
end. The normal tank outlet is installed 
immediately above the immersion heater 
to pump the hottest liquid and maintain 
tank liquid level above the heater. For 
venting, an ordinary sheet metal stack the 
same diameter as the firetube is run up to 
the top of the tank. Brown Fintube Co. 
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Catalyst Carrier Provides 
Optimum Reaction Control 


A new, large-pore catalyst carrier 
called Macroport “A” Alundum Cata- 
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LEAKPROOF AFTER 600,000 CYCLES! 


Proved in the laboratory, and in over five years of field service with such 
difficult ladings as acetone, propane, vinyl chloride, and lime and soda-ash slurry, 
W-K-M’s ACF Ball Valve has earned a reputation for extra long life without 
lubrication. For example — , 


In one test, W-K-M opened and closed a 2” standard production model under 
pressure 600,000 times. The valve still sealed tight, and there was no measurable 
wear on either the chrome-plated ball or the Teflon seats! 

W-K-M’s rugged ACF Ball Valves are available in carbon steel to ASA 
300 Ibs. (some sizes 600 Ibs.), and in semi-steel, ASA 200 and 400 Ibs. WOG. 

Write for Catalog 1000. 


Conduit is full-bore; Teflon stem gaskets and seats are sealed from the lading flow. 


WHEN SO MUCH DEPENDS ON A \A , * g) ovision or ACE mousrmies | 
VALVE ... SPECIFY ACF BALL VALVES vl etic) rae 2 santa bom hace 
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lyst Carrier, permits gases or liquids to 
enter and diffuse within the structure of 
the carrier, providing optimum control of 
the reaction. These carriers meet critical 
chemical inspections during manu- 
facture to prevent the inclusion of any 
chemical “poisons” such as iron, chlorides 
and sulfur. Physical inspections insure 
uniform qualities of porosity, water ab- 
sorption and packing density. 

The catalyst carriers are currently avail- 
able as spheres, pellets and granules of 
fused aluminum oxide in the same price 


ranges as standard carriers. A research 
program is now underway to develop 
these carriers of other materials such as 
silicon carbide and silica for specialized 
applications. Norton Co. 
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Pneumatic Transmitters 
Accurate to '/2 Percent 


An integrated line of high-accuracy, 
low-cost pneumatic transmitters with op- 
tional servo power, known as the 210T 
and 211T Transcope Transmitters, pro- 
vide an input-to-output accuracy of 1% 


percent in the measurement of vage 
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“VARI-FLOW” PUMP 


for Maintaining Constant Flow in Gravitometer Sampling 


Where no differential pressures exist in pipelines—due to 
the use of scrubbers and plugs—the problem of supplying 
liquid samples to the gravitometer can be eliminated with 
the ARCCO “Vari-Flow” pump. This new unit pushes 
liquids through Gravitometers at 1,000 cc’s per minute 
even under high working pressures. 

Field tested for two years, the “Vari-Flow” has proven 
to be rugged and dependable under all conditions. 

“Vari-Flow” pumps offer: * explosion proof motors ¢ 
rugged construction * easy adjustments * dependability 
* economy ° unlimited use...from 0 to 4000 cc flow per 
minute ¢ corrosion resistant stainless steel construction. 

“Vari-Flow” is available in the following models: Single 
cylinder pump model (GSP-HP1) for pressure to 1000 psi 
with an output volume of 0 to 2000 cc per minute. Two 
cylinder pump, Model GSP-HP2, 1000 psi with output vol- 
ume of 0 to 4000 cc per minute. Send for full details! 


-——* 


INSTRUMENT COMPANY, INC. 


7144 EAST CONDOR STREET * LOS ANGELES 22. CALIF. 
MANUFACTURERS OF PRECISION INSTRUMENTS 
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pressure, volumetric pressure, tempera- 
ture, and volumetric load. The introduc- 
tion of a sealed cartridge servo unit to 
maintain this high transmission accuracy 
under load is an outstanding feature of 
the new design. Typical loading arrange- 
ments might be the use of auxiliary proc- 
ess alarms, or enc: der takeoffs, which 
would impose a load on the pointer 
system. 

Exceptionally low friction encountered 
in the sealed indicator-driving mechanism 
permits a 0.1 percent of input-span sensi- 
tivity to, and little deterioration of, low- 
energy input signals. A large, 1134-inch 
scale, easily readable at 35 feet, provides 
an indication accuracy within 1 percent 
of actual value of the variable being 
measured. The 3-15 psi transmitter out- 
put may be fed directly to other indicat- 
ing, recording, or controlling stations. 
Taylor Instrument Companies. 
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interchangeable Parts 
Featured in New Pump 


A new medium-range centerline mount 
pump capable of handling virtually all 


liquids used in refining and petrochem- 
ical manufacture features maximum parts 
interchangeability that allows a tailor- 
made pump to be assembled from stand- 
ard off-the-shelf components. It has a 
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with the versatile 
new UOP process... 


LOMA 


Are you suffering from an overabundance of middle dis- 
tillates? Or producing more vacuum gas oil than you know 
what to do with? Then your answer may be LOMAX, the 
flexible new UOP process that lets you make what you 
want when you can sell it! 

Through reaction of hydrocarbons with hydrogen in the 
presence of a new UOP catalyst, LOMAX converts middle 
distillates into gasoline and distillate fuels—in just about 


TRADEMARK 


Model of LOMAX 
process which produces 
exceptionally pure, 
olefin-free products, 
a predominance 

of branched isomers— 
with greatly reduced 
quantities of light 
gases plus other 
important benefits. 


eye aa. Pa 


any ratio you want. You make as much of each as you can 
sell, no more, no less. 

UOP’s highly flexible new LOMAX process may be 
used to supplement existing facilities, or as a basic 
cracking operation in a new installation. UOP engineers 
will work with you in preparing a case study showing how 
LOMAX will fit into your refining picture. Write, wire or 
phone for details. 


UNIVERSAL OIL 
PRODUCTS COMPANY 


@ 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


WHERE RESEARCH TODAY MEANS PROGRESS TOMORROW 
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capacity of 900 gpm, heads up to 450 
feet, temperatures up to 450°F and work- 
ing pressures of up to 300 psig. Basi- 
cally a single-stage, horizontal, end-suc- 
tion, top discharge type pump, the DMR 
is available in 1, 2, and 3-inch discharge 
sizes on an 81-inch frame, and 1, 2, 3 
and 4 inches on a 10-inch frame. 
Peerless Pumps. 


Circle E7 green card, last page 
Gas Chromatograph Gives 
Better ‘Stream Analysis 


A new process gas chromatograph, 


Model 320 C, for plant stream analysis, 
includes the 320 programer (photo) 
which features a multi-function meter 
with a seven-position meter selector 


switch, positive visual indication of the 
disappearance of an analyzed component, 





Design origination—strict adherence to your engineering specifications, and 


expert steel fabrication in the field of low temperatures are at your service 


from Trinity Steel Company, Inc. 


The tank truck illustrated, recently went into service for a large petro- 


chemical processor's New Jersey plant for bulk’ delivery of ethylene oxide. A 


national “first”—-and another Trinity “first”, the completion and actual @iu 


operation of this unit marks the first practical usage of roadable hauling 


units for such a volatile, low temperature liquid. On your next custom re- 


quirement—Contact Trinity! 


150 


TRINITY - 


STEEL COMPANY, 


INC 


4001 IRVING BLVD. — DALLAS 7, TEXAS —FL 7-3961 


Indiona Plant: Francesville, Ind. — When in Mexico City, visit 


Tanques De Acero Trinity 
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means for readily checking the setting 
of component cams, and a dynamically 
balanced thermal conductivity bridge. 

The series “C” analyzer offers optional 
features for high-speed analysis, direct 
liquid sampling, and hydrogen flame 
ionization detection for selected applica- 
tions. Beckman Instruments, Inc. 
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Corrosion Measurement 
Instrument Simplified 


A new corrosometer (CK-2) has been 
designed for the quick, accurate corrosion 
measurements required in the field of 
corrosion technology. 

Operation has been simplified to just 
three steps: 1. Select your probe. 2. Set 


the voltage. 3. Null and read. Features 
of particular interest include a built-in 
standard probe for quick meter check; 
integral, reel-stored probe cable; double- 
gasketed protection of the precision-built 
electronics; standard mercury-battery 
power supply; integral battery test cir- 
cuit. Crest Instruments. 
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Stainless Steel Valves 
Made to ASA Standards 


New literature giving complete specifi- 
cations and dimensions on stainless steel 
valves for refining and petrochemical 
service includes illustrations and informa- 
tion on wedge, gate, globe and “Y” 
valves available to ASA and BS Stand- 
ards and with other types of connections 


| as required. Triangle Valves, Ltd. 
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Entire Line of Catalysts 
Described in Catalog 


The company’s entire line of catalysts 
for gas processes, petroleum and chemical 
industries, and other applications is de- 
scribed in a new catalog. 

Properties and uses are given for com- 
mercially proven catalysts, including new 
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FISHER 


NODULAR IRON CONTROL VALVES 
save up to 238% over cast stee// 


Fisher control valves are now available in high- 
strength Nodular (ductile) Iron bodies, that do the 
same job as steel valves... for up to 23% less! 

Nodular Cast Iron has higher yield strength than 
steel. When overpressured, a Nodular Cast Iron valve 
will continue to operate satisfactorily without distor- 
tion, at a higher pressure, than a similar steel valve. 

Ability to resist thermal shock compares favorably 
to steel. Nodular Cast Iron valves have been tested 
successfully at three times their rated pressure and 
their corrosion resistance is as good and generally 
better than cast iron or carbon steel. 

Effective in temperature ranges of -20°F. to 
+650° F. and pressures up to 1,000 psi. Shock or 
impact characteristics are comparable to steel. Has 
more resistance to scaling in air at high temperatures 
than ordinary cast iron or plain carbon steel. 


Would you like more information about this alloy? 
SEND FOR TECHNICAL PAPER TM-5 


DDY SPECIFICATIONS COMPARISON OF MECHANICAL PROPERTIES 





Body Styles—Double or single port globe bodies. 

Body Sizes--'4 through 12”. 

End Connections— Screwed, ASA raised face or RTJ 150 to 600 
psi flanges. 

Plug Style--Top and Bottom guided, V-Pup or Throttle Plug. 

Pressure-Temperature Ratings— Pressure 80% of correspond- 
ing steel flanges at a given temperature with maximum 
pressure up to 1,000 psi and maximum temperature 650° F. 


Minimum Temperature— Minus 20° F. 





Cast Iron 
ASTM Al26-B 


Nodular tron 
ASTM A395 


Cast Steel 
ASTM A216-WCB 





Tensile Strength, PSI 


31,000 Min. 


60,000 Min. 


70,000 Min. 





Yield Strength, PS! 


45,000° Min. 


36,000 Min. 





Elongation, 4 
in 2” Gage Length 


NIL 


15 


22 











Modulus of Elasticity, 
PSI 





PE ANYWHERE IN THE WORLD 





12—20x10* 





24x10° 





30x10¢ 





CHANCES ARE ITS CONTROLLED BY... 


GOVERNOR COMPANY 


pwa / Woodstock, Ontario / Rochester, England 


*2% Offset 








BION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PA. SINCE 1880 
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steam-hydrocarbon reforming, hydrogena- 
tion, selective hydrogenation and nitrogen 
oxides removal catalysts in the G-series. 
The K-series activated montmorillonite 
catalysts, which offer highly selective ac- 
tivity in reactions otherwise catalysed 
with hydrogen acids, are also described. 

The catalog itemizes a selection of 
[-series catalysts available for customer 
use in research and process investigation. 
Nickel, cobalt, molybdenum, copper, 
palladium and platinum type catalysts in 
various stages of development for a wide 
variety of processes are included. Girdler 
Catalysts. 
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Water Data Sheet Covers 
Rapid Film Formation 


A new water conditioning data sheet 
entitled, “Pretreatment for Effective Cor- 
rosion Control” discusses how rapid film 
formation by pretreatment can vastly im- 
prove cooling water corrosion control. 
The benefits are many and the added 
costs are negligible. Betz Laboratories, 
Inc. 
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All-Electronic Process 
Control System in Bulletin 


An eight-page brochure describes 
closed-loop, all-electronic process control 





DIAL 
THIS 
— 


| 
| 


Vari-Flo changes capacity instantly 


If you’re moving a variety of liquids—or one liquid 

at changing temperatures—there’s no need to use several 
pumps. One Blackmer Vari-Flo can solve your problem, 
save you time and money. With Vari-Flo, you just 

dial a low capacity for thick liquids, then gradually increase 
the rate as the liquid gets thinner. You can even reverse 
the flow without changing pump speed or direction! 
What’s more, the Vari-Flo does all this with an ordinary, 
standard-speed motor. No complicated variable-speed 
drives are necessary. The secret is inside the pump. 

See how it works. See how it can solve your 
penn problems. Write for Bulletin 600 today. 


eal materials handling"'® equipment 


CKME 


ee / vari-flo pumps 


BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICHIGAN 


Find your Blackmer Man under “ 
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Pumps” 


in the Yellow Pages 
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systems, capacitance actuated level detec- 
tion and control instruments, and Vibra- 
switch malfunction detectors. 

The brochure contains specifications 
for all of the company’s process control 
instruments. It describes their functions 
and the manner in which both individual 
instruments and groups of instruments 
are used. Technical bulletin references 
are also cited for additional information. 
Robertshaw-Fulton Controls Co. 
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Interchange Valves, 
Actuators for Lowest Cost 


A series of split-body valves are inter- 
changeable on a “mix and match” 
with other valves and actuators the com- 
pany produces. 


basis 


Addition of the new valve as well as 
a cylinder actuator to its product line 
“makes intermix of dia- 
phragm and cylinder actuators with split 
bodies and globe bodies to match speci- 


possible an 


fic applications at the lowest possible 
combination price,” the company said. 

The split-bedy valve, available in 
straight-through, angle and corner types 
with fixed or separable flange construc- 
tion, is designed for free passage of even 
highly viscous fluids. 

Clamped-in seat ring, metal or Teflon 
guiding, non-lubricated V-ring packing, 
«nd contoured: equal-percentage, linear 
or quick-opening plugs are other fea- 
tures of the split-body valve. Valve Divi- 
sion, Minneapolis-Honeywell Regulator 
Co. 
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Specimens of copper powders, balls and 
balled sheets which can be removed from 
high-pressure boilers by the M-50 treatment. 


M-50 REMOVES 
THESE COPPER 
TROUBLEMAKERS 
FROM BOILERS, FAST! 


December, 1960- 
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The M-50 single-stage, patented treat- 
ment* for high-pressure boilers removes 
copper deposits and other scales in 
record time. With this exclusive Dow 
Industrial Service treatment, copper 
does not replate on clean boiler surfaces 
during treatment, and small quantities 
of M-50 in future cleaning will help 
keep boilers copper-free. To date, the 
M-50 treatment has cleaned more than 
300 boilers. 


Copper deposits, common in many 
high-pressure boilers, reduce heat trans- 
fer efficiency and cause localized corro- 
sion, overheating and subsequent rup- 
tures. Copper particles slough off, 
reducing circulation. 


Dow Industrial Service developed 


the M-50 treatment to remove trouble-' 


making copper and other deposits at 
the same time. In cases of excessive 
metallic copper deposits, a preliminary 
treatment may be desirable. 


D.LS. cleans all kinds of equipment 
... boilers, process equipment, pipelines, 
water wells, to name a few... . for every 
kind of industry. With many methods 
to choose from, D.I.S. engineers first 
analyze each job to pick the technique 
best suited to the specific problem. 

D.L.S. also offers complete consulting 
laboratory service for water treatment 
and waste processing, backed by the 
technical resources of The Dow Chemi- 
cal Company. For fast “‘total’”’ cleaning 
of any industrial equipment, anywhere 
in the U.S.—and for literature on 
copper removal by the M-50 treatment 
—write or call DOW INDUSTRIAL SERV- 
ICE, 20575 Center Ridge Road, Cleve- 
land 16, Ohio. *Patent No. 29: 


ean 
| | 


DOW INDUSTRIAL SERVICE - Division of The Dow Chemical Company 
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These two styles of Allpax F ige of applica- 
the policy of our 


tions and many different uses, consistent. with 
company—fewer packings for more services. 


Both are compounded of the highest quality materials, and between 
them they cover against such service conditions as steam, water, 
air, ammonia, gases, oils, distillates, dowtherm, etc. They are for 
use on centrifugal and rotary pumps, valve stems, expansion joints 
and similar equipment. 


Packaged in durable metal containers to insure pro- 
tection and preservation of material. Applications 
and uses conveniently noted on each container. 


Style No. 1 is really universal in its uses—where the temperature does 
not exceed 600 degrees F. 


Stvle No. 2 also has an extremely wide variety of uses in higher 
emperatures, ranging from 600 degrees F. to 1200 degrees F. This is 
because of a special bonding compound, containing a heat-proof lubri- 
cant, which maintains the lubricant under high temperature conditions. 


Both types are made in ring, spool or coil form in a wide variety of sizes. 
Allpax Packings do a better job for manufacturers and replacement use 
because they are precision-made, accurate in dimensions. They provide 
a tight seai without danger of scoring or unnecessary wear. 


LLPA 


“The Packing that Packs All” 


SEND FOR OUR NEW CATALOG — TODAY! 





A complete line of packing, tools, gasket mate..als. 
Distributors in principal cities. 


THE ALLPAX COMPANY, INC. 
160 Jefferson Ave., Mamaroneck, N. Y. 


DISTRIBUTORS: Albion Asbestos Pack Montreal 8, Quebex 
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Sensing Device Detects 
Process Variables 


A sensing device for detection and con- 
trol of process variables employs the 


unique, patented W-I-T (Wire in Tube) 
element for transmitting motion through 
a pressure-tight wall without bellows, 
seals, or stuffing boxes. 4 

The W-I-T element consists of a flex- 


| ible, curved tube containing a spring 


WIRING BOX 
SWITCH 


DEFLECTOR 
(TUBE) 





RESPONDER 
(WIRE) 


wire. Deflection of the end of the tube 
by a change in level, flow, or other vari- 
able causes rotation of the wire, which 
in turn may indicate the change or 
operate a switch. 

Typical applications for the compact 
element would be the indication or con- 
trol of level, flow, density or temperature 
in process tanks, piping and _ reactors. 
Yarnall-Waring. 
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Static Relays to Replace 
Electromechanical Systems 


A family of transistorized static pro- 


tective overcurrent relays of the inverse- 


time overcurrent type are intended to 


| replace the electromechanical induction 
| disc type commonly used with switch- 
| gear power circuit breakers. Character- 
| istic 
| initially. However, all moving parts and 
| arcing 


relay curves have been retained 


contacts have been eliminated, 
providing a completely static device. 

The time-current static relay uses ap- 
proximately one third of the panel 
mounting space required by the electro- 
mechanical relay. This comparison is 
shown in the figure. 


To point out some advantages of fast 
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How Mr. Demister 


Saved $10,649.00 


HERE’S WHERE! 


In a gasoline plant, 15 inch diameter sepa- 
rator vessels were located in the 8 inch gas 
exit lines from the top of three glycol ab- 
sorbers. Because of inadequate entrainment 
recovery, the vane-type mist extractor ele- 
ments were removed and wire-mesh De- 
mister elements, (mist eliminators and 
entrainment separators) constructed of 18-8 
stainless steel, were substituted at a modifica- 
tion cost of $317.00 each. Tests were made 
which showed an additional recovery of 4.9 
gal./day of 96% by weight triethylene gly- 
col solution in each vessel. At a cost of 
$2.25/gal. the entire installation was paid 
for in twenty nine days — in a period of a 
year, the three Demisters saved $10,649.00. 
This illustration describes the use of De- 
misters in absorbers; however, York De- 
misters will also improve the performance 
of distillation equipment, separators, evapo- 
rators, knock-out drums, gas filters, scrub- 
bers, steam drums, reboilers, vacuum towers, 


YORK DEMWUSUERS 





vacuum crystallizers, vacuum receivers, or 
any process vessel in which a liquid phase 
and a vapor phase have been in contact 
with each other. 


Wustrated at right is the 
simple operating principle 
of a York Demister. Here's 
what happens: (1) As vapor 
disengages from liquid it 
carries with it fine liquid 
mist. (2) When the vapor 
stream passes through the 
fine wire mesh, the mist 
particles impinge on the 
wire surfaces, coalesce into 
large drops and run off. (3) 
The vapor is now dry and 
free from entrained liquid. 
The quality of the overhead 
product is improved, product 
loss is eliminated, and 
higher vapor velocities can 
be used. 


Send details on your Application or Request Bulletin 21 


OTTO H. YORK CO., INC. 


® 





YORK 


6 CENTRAL AVE., WEST ORANGE 10, N. J. 
SPECIALISTS IN FLUIDS SEPARATIONS 
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What you should know 
about the economics 








Reynolds Aluminum Process Pipe—strong, light- 
weight, and corrosion-resistant—costs no more than 
cold rolled black steel or galvanized steel pipe, when 
you consider the total installed cost. For example, 
the table below shows that the base price of Reynolds 
Aluminum Heavy-End Pipe is almost as low as gal- 
vanized steel. Shipping and installation costs for 
aluminum pipe are invariably lower than heavier 
pipe—usually from 15 to 30% less. 


PIPE COSTS COMPARED 





4” Schedule 40 Pipe Freight to 

( Plain End) *Carload West Texas 

100 feet Price from Eastern U.S. Total 

Black Steel. 98.37 15.86 114.23 
Galvanized Steel 117.72 15.86 133.58 
Aluminum Heavy End* 143.75 —(1) 143.75 
Alloy 6063 -T6 
Aluminum 179.15 —(1) 179.15 
Alloy 6063 -T6 
Stainless Steel 621.77 15.86 637.63 
304 Schd. 10 
Stainless Steel 1065.80 15.86 1081.66 
304 Schd. 40 











*Quoted as of March 25,1960 (1) Aluminum prices include delivery charges 


The table also shows that aluminum pipe is the 
lowest-cost corrosion-resistant pipe you can buy. 
Reynolds Aluminum Heavy End Pipe costs about 
1/4 as much as stainless 304, Schedule 10, and about 
1/7 as muci as stainless 304, Schedule 40. 


RESISTS CORROSION, 
WON'T RUST OR CONTAMINATE 


The list of corrosive chemicals and process products 
that aluminum can handle is a long one, and it 
includes fluids that rapidly corrode other metals. 
Corrosion-resisting aluminum is ideal for process 
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of Reynolds Aluminum 
Process Pipe 


operations in the chemical, food, beverage, soap, 
drug, petroleum and petrochemical industries. 


LIGHTWEIGHT, BUT STRONG 

Only one-third as heavy as steel, Reynolds Alumi- 
num Pipe costs less to handle, to ship, and to’install. 
It requires less support, and is easier to move for 
temporary installations. Yet, aluminum is strong — 
strong enough to take rough handling and normal 
operating pressures. In fact, at lower temperatures 
(down to —320°F) where some metals grow brittle 
and weak, aluminum is actually stronger, with im- 
proved tensile and yield strengths, and ductility. 


EASY TO WORK, WELD, JOIN 
Aluminum is one of the easiest metals to form, bend, 
cut and join. It welds speedily and securely by any 
common welding method. You can choose from a 
large variety of forged and cast aluminum fittings, 
flanges and couplings for grooved, threaded, and 
welded joints. This means more design flexibility, 
lower installation costs. Other unique characteristics 
of aluminum pipe are also important: It is non- 
sparking, safer to use with volatiles. And, the smooth 
inside surface of Reynolds Aluminum Pipe means 
less danger of scale formation—you get improved 
product flow that can hold pumping costs down. 


AVAILABILITY 
Reynolds Aluminum Process Pipe is available in 
schedules 5, 10, 40 and 80. Diameters range from 
14" to 12”, and thicknesses range from .065” to .200”. 
In addition, Reynolds Aluminum Pipe is available 
in both Duplex and Heavy-End types. 
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Reynolds Aluminum Heavy-End Pipe 


HEAVY-END PIPE 
Reynolds Aluminum Heavy-End Pipe can save up 
to 28% in piping costs. Heavy-End Pipe, with a 
constant inside diameter, is thicker at the ends to 
compensate for the loss in mechanical properties 
due to welding or grooving. Excess metal is elimi- 
nated in the pipe body and extra strength is pro- 
vided where it’s needed most—at the joint. It 
enables you to design a uniformly strong system 
without paying for extra metal, without over- 
designing. Heavy-End Pipe is available in schedule 


40 and 80 equivalents, and takes standard fittings. REYNOLDS ALUMINUM 
SPECIALTY PIPE DISTRIBUTORS 





ad 


Reynolds Aluminum Duplex Pipe 


REYNOLDS DUPLEX PIPE A. B. Murray Company, Elizabeth, New Jersey 
Reynolds Duplex Pipe is actually a two-pipe steam oy clan 
trace system in one. A dividing wall inside the tube 
provides two separate channels—one for steam or 


Boston Pipe & Fittings Company, Inc. 
Cambridge, Massachusetts 


condensate, the other for the viscuous product. Gulf Coast Marine Supply Company 
ale ‘ : Mobile, Alabama; Pensacola, Florida 

Duplex eliminates an outside steam line and the Soveaiaes 

cost of fastening the two pipes together, and it Gulf Supply Company, Beaumont, Texas 


minimizes insulation needs. 
Industrial Piping Supply Co., Charlotte, N.C. 


REYNOLDS—FOR ALUMINUM PIPE, 


ALUMINUM KNOW-HOW McJunkin Corporation, Charleston 22, West Virginia 


When designing any process system, plan for Piping Products Company, Inc. 
economy and long, efficient service; plan with Moorestown, New Jersey 


Reynolds Aluminum Process Pipe. For details, con- Horace T. Potts Company, Philadelphia 34, Pennsylvania 
tact your local Reynolds office, or write for com- a 





i j ; C. A. Roberts Co., Franklin Park, Illinois; 
plete file on the uses of aluminum in the chemical Indianapolis, Ind.; Tulsa, Okla.; Detroit, Mich.; 
process industry. Use coupon below. St. Louis, Mo.; Kansas City, Mo. 


Watch Reynolds new TV show “Harrigan & Son’’, Fridays; also “‘All Star Golf’, Saturdays—ABC-TV. 


WRITE FOR REYNOLDS DATA FILE Reynolds Metals Company 
Aluminum for Chemical Process Uses P.O. Box 2346-CT ¢ Richmond 18, Virginia 


Please send me your free data file on Aluminum 
for Chemical Process Applications. 
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FORGED STEEL twrecrat sear 
ER AND GAUGE LINE VALVES 


Union Bonnet, Screw Bonnet 
and No Bonnet Types 


Service proved Vogt GP Forged 
steel valves are the choice of lead- 
ing meter and gauge Manufac- 
turers for top performance and un- 
failing reliability. 


They are available in sizes from 
Y/,” to 2” of carbon steel for gen- 
eral purpose duty and of all-stain- 
less where highly corrosive liquids 


are involved. All stems are one- 
piece 13% Chrome Stainless Steel 
with fine pitch threads for accurate 
regulation of flow. Special pack- 
ing is furnished when specified. 


Catalog F-10 contains the 
complete Vogt line of 

valves, fittings, flanges and 
unions. Available upon 

request on your letterhead. 
Address Dept. 24A-FPR 


HENRY VOGT MACHINE CO., P. O. Box 1918, Lovisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., 


St. Louis, Charleston, W. Va., Los Angeles. 


ce. WALWES, FITTINGS, FLANGES and UNIONS 
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New Equipment .. . 





reset, let us assume we have a critical 
refinery process switchgear feeder group, 
as shown in the diagram. A fault on 


feeder 2 will cause relays on both the 
feeder and the backup main breaker to 
start operating. When the fault is 
cleared by the feeder breaker, the main 
breaker relay begins to reset. 

If a subsequent fault occurs on an- 
other feeder, the main breaker relays 


LAAYW 


TRANSFORMER 


MAIN 
BREAKER 





FEEOER FecoER FEEcoER 


FAULT I. FAULT 2. 


should be at zero operating point. If 
not, a “race” between the second faulted 
feeder and the main breaker may take 
place, with the main breaker winning 
and dropping the entire critical load. 
Because of the slow reset of the induc- 
tion disc, relay of this condition is readily 
possible. The fast reset of the static 
relay will minimize this possibility. 

Successive starting of several motors 
may also trip a main breaker, but this 
will not occur if a fast reset relay is 
used. Allis-Chalmers Mfg. Co. 


Circle E16 green card, last page 


December, 1960—PETROLEUM REFINER 








BONDSTRAND® 


921 Pitner Ave. 
Evanston, Ill. 


An imaginative solution to 
your piping problems 


From Missile Research... 
A new product for process piping 


@ Twice as strong as steel 

@ 1/4 the weight of steel 

@ inherently resistant to chemicals 
which attack stainless steel 


Bondstrand is a corrosion-resistant, high strength, 
rigid pipe made of glass filaments bonded in chemi- 
cally inert synthetic resins. It is capable of with- 
standing high pressure and the corrosive attack of 
many salt, acid, and alkaline solutions. The outside 
surface is equally resistant because the pipe is made 
entirely of corrosion-proof materials. No painting or 
maintenance is necessary. 

Bondstrand’s light weight and ease of assembly 
can save up to 50% of installation costs. Actual cost 
records of typical applications prove that the total 
installed cost averaged only 1.3 times that of carbon 
steel pipe. By eliminating the corrosion problem and 
down time for replacement or repair, Bondstrand 
saves many times its slightly higher initial cost. 

Bondstrand is now available in sizes from 2” 
through 8” with all necessary couplings and fittings. 
Larger sizes available on special order. 

Write for bulletin containing complete data, in- 
cluding physical properties, chemical resistance, flow 
rates, and other design information. 


@ : 
(ole) Tel.) wale). 


A Subsidiary of American Pipe and Construction Co. 


Dept. VL, 4809 Firestone Blvd., South Gate, California 


360 Carnegie Ave. 111 Colgate 2404 Dennis St. 
Kenilworth, N. J. Buffalo, N.Y. Jacksonville, Fla. 
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6530 Supply Row 
Houston, Tex. 
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Foster Wheeler Heat Engineered products, plants and processes... for the world’s industrial progress. 
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Best foundation for 
process profitability 


What is the best insurance that your new process 
plant will produce “‘as planned’’? 


When Foster Wheeler is your “planner’’ there is 
experience with the design, construction and 
start-up of 75 different processes-_in more than 
800 plants throughout the world—to provide a 
sound basis for every detail. 


This experience covers every conceivable 
operating condition: temperatures, pressures, 
corrosion, erosion and others. The problems of 
equipment design and world-wide procurement 
have been met and solved, over and over again. 


When Foster Wheeler designs, engineers and 
constructs your process plant, experience is the 
foundation for process profitability. 


FOSTER { WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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Portable Valve Opener 
Frees Stubborn Valve Stems 
The new portable Pow-R-Drive, for 


opening and closing valves, is a heavy 
duty unit that weighs only 38 pounds 





and is easily picked up and handled by 
one man. The drive is ruggedly built to 
stand up on the toughest field jobs and 









Tear Sheets—Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 10 cents per page 
(minimum 25 cents) for all 
TEAR SHEETS ordered. Such 
tear sheets will be sent, when 
available, if cash (or company 
requisitions) is sent with the 


on Prudential Building 
and many other 
installations in Houston 


Throughout Houston, the air conditicning capitol of the order. 
world, and the Gulf area, Hartzell cooling tower fans are being Small, individual orders for 
used in many commercial and industrial installations such as REPRINTS of articles will 
the one on top of the Prudential Building. carry a 50-cent charge per copy 


WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 


This 14’, 6-blade assembly is operating in an induced draft 
tower and has given completely trouble-free service during its 




















6 4-year life time. The $1. price on some of our 
Here is another example of the kind of service and long-life larger reprints will, of course, 
bonus many owners of Hartzell fans have welcomed in their continue to apply. 
cooling towers and heat exchangers in the Houston area. What~ These price rules do not af- 
ever your requirements for large diameter fans and cooling a wae geen 
: , . a copies) of any ic 
capacity, Hartzell has the fan to do the job. printed. Prices for these will be 
quoted upon request. 
Address: Reprints, 
Petroleum Refiner, 
Box 2608 
Engineering 
Offices in PROPELLER FAN CO. Houston 1,T 
Principal Cities Div. of Castle Hills Corp. Piqua, Ohio 
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THIS IS THE BEST WAY TO LOAD ‘TANKERS- 


And the heart of this system is the swivel joint. Produced by 


a company with 30 years of experience in solving flexible 
line problems. Proven by hundreds of installations around 
the world on Chiksan’s Hydraulic Marine Loading Systems 
and other dockside loading lines. Recommended and 
preferred for safety and long life by responsible 


men everywhere. It is CHIKSA I] 
al Swivel Joint. 


CHIKSAN COMPANY — General Offices: Brea, Celifornia @ Well Equipment Mig. Corp. Division (Weco Unions, Hamer Valves) @ Chiksan International @ Chiksan of Canada Ltd. 


Offices and Representatives in Principal Cities of the World 


December, 1960—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 261 











New Equipment... 





can be used in the inaccessible 


places. 


most 


Other claims made by the manufac- 
turer are: Ample power to open and close 
large valves with great saving of time 
and labor; quick reverse air or electric 
drive motors make short work of “freeing 
up” valve stems; rotates at 20 rpm, in 
either direction; long torque arm handle 
acts like a wrench to break valves loose 


the drive if it gets away from the op- 
erator. The E. H. Wachs Co. 
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Cost Engineering Key 


To Exchanger Evaluation 

A new 16-page booklet titled, “Cost 
Engineering Is the Key to the Economic 
Evaluation of Heat Exchangers,” em- 
phasizes the importance of modern cost 


or seat completely. The operator has the 
“feel” of the key. Safety stop control on 
both air and electric drives will shut off — the 
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engineering practices in today’s business 
where profit margins are continually 


growing narrower. The booklet discusses 


which 


basic factors must be con 
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OF PACKAGED GAS GENERATOR SYSTEMS 





Performance Plus swor-saving com- 
pactness, trouble-free maintenance and “minute 
man” service. That’s what you get when you 
specify Gas Atmospheres Packaged Gas Genera- 
tion Systems. 

You get full capacity and the dryness and purity 
you specified in quality-built packaged units that 
are set on a common base and completely factory 
tested prior to shipment. And, you can rely on 
the best factory trained service team in the busi- 
ness whenever your operation calls for it. 

It’s this kind of customer service that has made 
Gas Atmospheres Packaged Generators the most 
popular units working today. Gas Atmospheres 
makes a complete line of Packaged Generators 
for inert, COs, nitrogen, hydrogen, reducing and 
annealing gases. Literature available. Write 
Gas Atmospheres, Inc., 3855 West 150 Street, 
Cleveland 11, Ohio. 





sidered in cost engineering of capital 
equipment for the process industries and 
points out the importance of efficient, 
long-range forecasting of total costs, in- 
cluding operation and maintenance. The 
booklet also contains a series of seven 
charts which illustrate the cost per square 
foot of various types of heat exchangers. 


Western Supply Co. 
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lonization Detection Used 
In New Chromatograph 


Designed for the most accurate chro- 
matographic analysis possible, the new 
K-7 Kromo-Tog instrument uses ioniza- 
tion detection by thermionic emission, 
the only method that will analyze both 
organic and inorganic compounds as well 
as fixed or permanent gases. 

The outstanding feature of the new 
K-7 is the method of detection. Ioniza- 


tion greatly increases sensitivity, speeds 
analysis, permits use of small diameter 
columns and decreases required sample 
sizes. 

The ionization detector is completely 
safe. As no radioactive material is used, 
no radiological hazard exists. The system 
is simple and the instrumentation com- 
pact and durable. Burrell Corp. 
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Tube Bulletin Covers 
Protection, Installation 

A new up-to-date, 12-page technical 
bulletin giving complete information on 
spirally-cabled tubes for instrument and 
control systems, covers the various types 
of tubing, the protective interlocked me- 
tallic armor, types of corrosion-resistant 
sheaths, as well as instructions for in- 
stallation. 

Illustrations include the general pur- 
pose type Armored Multitube for indoor 
use and for outdoor and corrosion- 
resistant types, as well as special con- 
structions for underground use. Also illus- 
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ALKYLATION 
CATALYSTS? 


Why General Chemical is your best source of 


ANHYDROUS HE and H.SOQO. 


Whether you use anhydrous hydroflu- 
oric acid or sulfuric acid as an alkyla- 
tion catalyst, consider these advantages 
in ordering from General Chemical . . . 


Large production: General Chemical is 
America’s primary producer of both 
hydrofluoric acid and sulfuric acid. Our 
nation-wide network of strategically lo- 
cated plants assures you of steady, de- 
pendable service and supply. 


Anhydrous hydrofluoric acid is pro- 
duced at 3 General Chemical plants: 


Baton Rouge, Louisiana 
Marcus Hook, Pennsylvania 
Nitro, West Virginia 


Basic to 
America’s Progress 


Sulfuric acid is produced at 18 Gen- 
eral Chemical locations: 


Anacortes, Washington* 
Baton Rouge, Lovisiana* 
Buffalo, New York* 
Cleveland, Ohio 
Denver, Colorade* 
East St. Louis, Ilinois* 
El Segundo (Los 
Angeles), Califernia* 
Elizabeth, New Jersey* 
Front Royal, Virginia 
Hegewisch 
(Chicago), IHinois* 


Newell, Pennsylvania* 
Nitro, West Virginia 

No. Claymont, Delaware* 
Painesville, Ohio 


Port Chicago (San 
Francisco), California* 


Pulaski, Virginia 


Richmond (San 
Francisco), California* 


River Rouge, Michigan* 

*Spent acid recovery: Of General’s 18 
sulfuric acid plants, 13 plants (starred 
in list above) are equipped to handle 
alkylation spent. These plants provide 
unmatched experience, service and 





facilities in recovery of spent acid. Be- 
hind them stand the resources and 
experience of Allied Chemical’s General 
Chemical Division—pioneer in recovery 
of sulfuric waste products. 


Technical assistance: General Chemical 
is prepared to provide you with expert 
technical service based on long experi- 
ence with the application of sulfuric 
and anhydrous hydrofluoric acids as 
alkylation catalysts. Our Technical 
Service Department will be glad to ad- 
vise you on such topics as methods of 
handling and storage, materials of con- 
struction, techniques and economics of 
spent acid recovery. 


GENERAL CHEMICAL DIVISION 


( hemical 


40 Rector Street, New York 6G, N. Y. 
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This is why you never heard 


of a PULSAFEEDER 
wearing out! 


Every moving part of every Lapp Pulsafeeder Meter- 
ing Pump is completely submerged in oil. This total 
lubrication reduces friction to practically the theo- 
retical minimum. And there’s no possibility of cor- 
rosion from exposure to atmosphere. 

For year after year of extra service life, Lapp 
Pulsafeeders continue to give you the exclusive ad- 
vantages for which you bought them. Advantages like 
complete freedom from leakage and contamination; 
precision metering, at flow rates from a few drops to 
15.7 gallons per minute; pressures up to 7000 psig; 
choice of heads for safe handling of 

acids, abrasive slurries, radioactive 
fluids; manual or instrument 
controls, We’ve got a new 
catalog to help you fit 
the right model 

to your process. 






WRITE for Catalog 59. 
Lapp Insulator Co., Inc., 
Process Equipment Divi- 
sion, 1512 Poplar Street, 
LeRoy, N. Y. 
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New Equipment... 





trated are various accessories, such as 
terminal fittings, junction boxes, clamps, 
etc. Crescent Insulated Wire & Cable Co. 


Circle E20 green card, last page 


Low-Cost Insulating Fill 
Described in Brochure 


Perlox, a low-cost, low-density insulat- 
ing fill for use with low-temperature liq- 
uefied gases, is described in a four-page 
brochure. It describes the safety and ef- 
fectiveness of Perlox, and lists its conduc- 
tivity and physical properties. In addi- 
tion, the two-color brochure contains a 
chart demonstrating graphically the insu- 
lation effect per dollar obtained through 
use of materials for cryogenic applica- 
tions. Johns-Manville Co. 


Circle E21 green card, last page 


How Digital Computer 
Works for Aurora 

A four-page bulletin, “How Digital 
Computer Works for Aurora,” describes 
how the company’s G-15 digital com- 
puter is demonstrating its versatility at 


| two plants of a small Michigan refinery. 


Applications described in the bulletin 
include computation of materials bal- 
ances; forecasting alkylation, polymeriza- 
tion, and outside butane requirements; 
analysis of heat-exchanger performance, 
and gasoline blending. Bendix Computer 
Division. 


Circle E22 green card, last page 


| Hydrogenation of Middle 





Distillates Improved 


A new hydrogen treating catalyst, 
Aero HDS-3, was developed in conjunc- 
tion with the Shell Development Co., and 
is currently available in commercial 
quantity. 

A desulfurization catalyst, the new 
product shows markedly increased nitro- 
gen and polyaromatics removal over 
cobalt-molybdenum catalyst compositions. 
It is reported to be particularly well 
adapted for giving improved color to 
waxes, treatment of nitrogen-containing 
naphthas, or hydrogenation of cat cracker 
feedstocks and middle distillates. Ameri- 
can Cyanamid Co. 


Circle E23 green card, last page 


Standard Welding Fitting 
Sizes Shown in Booklet 


Engineers, buyers, and estimators asso- 
ciated with piping will be interested in a 
new 8-page booklet, which covers seam- 
less welding fittings and flanges in car- 
bon, alloy and stainless steels. 

The booklet includes charts of standard 
sizes and schedules according to ASA 
B36.10 and ASA B36.19. The booklet 
also contains a comprehensive breakdown 
of dimensional tolerances, illustrations of 
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PETROCHEMICAL 


AND 


REFINING 


EXPOSITION? 


THE PLACE 


) 2 BRUARY 26-MARCH 1, 1961 -—- NeW ORLEANS, LOUISIANA 


Have you made your plans yet? 


It's the hottest news in the industry today—the first If you haven't, better hurry, for this exposition is bound 


annual Petrochemical and Refining Exposition, spon- 
sored by the American Institute of Chemical .Engi- 
neers. More than half the space for the exhibits has 
already been reserved, and hundreds of industry 
leaders have made reservations to attend all the meet- 
ings, as well as the exhibition itself. 


to be one of the most interesting you will ever attend. 
Sparked by the latest developments in the country’s 
most rapidly expanding industry, the meetings and 
exhibits will take you behind the scenes of today-and- 
tomorrow in petrochemicals and refining, and will 
present a bird's-eye picture of what’s-new-and-why. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


25 West 45th Street, New York 36, N. Y. 
Att: Membership Dept. 
Please send me full information about 
the benefits of membership in the 
American Institute of Chemical Engineers. 


PLAN YOUR TRIP TODAY! 
Hotel space is certain to be at a premium for this 
unusual show, so we suggest an early reservation. 
Contact the American Institute of Chemical 
Engineers, 25 West 45th Street, New York 36, 
N.Y. for detaiis and further information. 
; NAME 
COMPANY 
ADDRESS 





CITY 
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From this modern new headquarters and 
manufacturing plant in Phoenix, Arizona 
General Electric Announces... 






-AVAST NEW 
~~» EXPANSION: 
 INGOMPUTER 
FACILITIES 


? 








GENERAL ELECTRIC COMPUTER DEPARTMENT ADDING 


11 NEW INFORMATION PROCESSING CENTERS AND 10 NEW SALES 


OFFICES TO THE 16 SALES OFFICES NOW OPEN! 


To better serve your computer needs, eleven new 
Information Processing Centers will be opened 
within the next year-and-one-half in addition to the 
two Information Processing Centers now operating 
in Arizona. Site surveys are proceeding in seven 
other key cities for additional processing centers. 
Ten new computer sales offices will be added to six- 
teen now open (General Electric presently operates 
offices in 350 key cities throughout the U.S.). 
These vast expansions of facilities, manpower and 
actual operating computer systems are the direct 
result of customer confidence in the General Electric 
Company Computer Department and the great 


expansion of the computer industry as a whole. 

General Electric’s competence in the computer 
field is the product of 40 years’ experience. General 
Electric provides computing and information proc- 
essing systems for business, industry, science, engi- 
neering, education and defense. 

If you are considering the application of a com- 
puter to your firm’s operation, contact the existing 
Computer Department sales office nearest you or 
write directly to: 

General Electric Company * Computer Dept. 
e 13449 North Black Canyon Highway + Phoenix, 
Arizona...today! 


EXISTING SALES OFFICES: 


Boston, Massachusetts 
Chicago, Illinois 
Cleveland, Ohio 

Dallas, Texas 

Los Angeles, California 
Louisville, Kentucky 

New York, New York 
Philadelphia, Pennsylvania 
Phoenix, Arizona 
Pittsfield, Massachusetts 


San Francisco, California 
Schenectady, New York 
Seattle, Washington 

St. Louis, Missouri 
Syracuse, New York 
Washington, D.C. 


NEW SALES OFFICES 
Atlanta, Georgia 
Cincinnati, Ohio 
Columbus, Ohio 


Denver, Colorado 
Detroit, Michigan 
Kansas City, Missouri 
Minneapolis, Minnesota 
New Orleans, Louisiana 
Pittsburgh, Pennsylvania 
Richmond, Virginia 


NEW INFORMATION 
PROCESSING CENTERS: 


Atlanta 


Boston 

Chicago 

Cleveland 

Dallas 

Minneapolis 

New York City 

San Francisco Bay Area 
Seattle 

Philadelphia 
Washington, D.C. 


General Electric— Pioneer in computer systems for all phases of business, industrial, scientific, engineering and financial endeavor. 


oe 


Nation’s first MICR* Information Processing 


Center .. . with GE 210 computer system. manufacturing facilities. 


*Magnetic Ink Character Recognition 


GENERAL 


General Electric computers on test in modern 


GE 312 contro! computer now operating in various 
industrial applications. 


Progress /s Our Most Important Prodvet 


ELECTRIC 


craze (10-60) 





Interested in 
“cutting’”’ time? 


For General Use buy 


RikaiIb 


Heavy-Duty 
Pipe Cutters 


Factory tested for perfect 
tracking, here’s your best cut- 
ter buy for hand use. Extra- 
long shank protects threads, 
gives fast, easy adjustment. 
Large handle for sure grip... 
more leverage. Strong, special 
malleable frame won’t bend 
or warp. You'll also need the 
Ri@eaiom Wide-Roll Cutter, 
that tracks perfectly at high 
power-drive speeds, and the 
RiGeaip 4-Wheel Cutters, 
that give quick, clean cuts in 
tight places with only quarter 
turns. 
Five Sizes for /’’ to 6”’ 


For Tubing and Thin-Wall Conduit 


RikaeIb 

; (j Tubing Cutters 
ive Sizes 

for Ye’’ to 4’’ Exclusive fold-in reamer on 

~ P Nos. 10, 15 and 20 protects 

<= V4 hands and pockets... reams 

full cutter capacity. Thin- 

é blade wheel gives quick, clean 

I, cuts. Rollers smooth tubing 

ready for soldering. Special 

Ri@Qilm No. 315 3-Wheel 


Cutter gives fast cuts in 
hard-to-get-at places. 


There’s a RIGID Cutter to save 
you time on every job. Call your Supply House today! 


For more data on advertised products, use Readers’ Service Cards, last page. 


New Equipment ... 








the most commonly produced fittings and 
flanges, and a chart of the sizes' and types 
available. Tubular Products Div., Bab- 
cock & Wilcox Co. 
Circle E24 green card, last page 


Internal Aluminum Floating 
Deck Better Than Plastic 


The new Aludeck aluminum internal 
floating deck reduces evaporation losses 
in storage tanks between 80 and 94 per- 
cent and is a considerable improvement 
over plastic blankets used for this service. 

A great deal of care was required in 
handling plastic blankets. This has been 
eliminated in the aluminum floating deck. 

Aluminum floats assure buoyancy and 
the aluminum alloys used are highly re- 
sistant to corrosion. 

No maintenance is required on the 
deck. It may last indefinitely. Laroche 
Bouvier & Co. 


Circle E25 green card, last page 


“Phthalic Goes Fluid Bed” 
Is Title of New Brochure 


A four-page brochure entitled “Phthalic 
Goes Fluid Bed” includes a process flow- 
sheet and photos with information on 
temperature control, potential yield, 
product purity, air requirements and op- 
erating and maintenance costs. A typical 
analysis of product from a _ recently- 
completed fluid bed phthalic plant is 
included. Badger Manufacturing Co. 


Circle E26 green card, last page 


Float Type Drainers 
Separate Gas and Liquids 


A new 12-page bulletin describes the 
company’s line of float type liquid drain- 
ers for discharging liquids from gases 
under pressure. Described are a variety 
of types of drainers suitable for pressures 
as high as 5500 psig and for capacities 
as high as 30,000 pounds per hour. De- 
tailed capacity and operating pressure 
data is presented for liquids with specific 
gravities from 0.40 to 1.00. Armstrong 
Machine Works. 


Circle E27 green card, last page 





Use readers’ service postcard, page 
271, for more information on ad- 
vertised products. 
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AMMONIA 


NEW CHEMICO. 
PLANTS TO BOOST 
WORLD CAPACITY 12'% 


e 20 NEW PLANTS IN 7 COUNTRIES 
© 8 NEW PLANTS IN THE U.S.A. 
©1,113,000 TONS PER YEAR 


Since the first months of 1957, 13 new Chemico ammonia plants 
have been completed and put into operation. Another 7 Chemico 
plants are under construction or in the engineering stages. The 
design capacity of these 20 plants totals more than 1,000,000 tons 
per year. : 

Chemico’s versatility in ammonia plant design is evidenced 
by the variety of raw materials on which these plants are based. 
While natural gas was the most common, crude oil, fuel oi] and 
coke oven gas were also used. Regardless of feed stock, however, 
all thirteen of the operating plants were completed on schedule 
and started up without significant difficulties or delays. One plant, 
designed to produce 150 tons per day, took less than ten months to 
build, from initial go-ahead to completion of a satisfactory test-run. 

This outstanding record in the ammonia field is just one of 
the reasons why chemical and petroleum companies all over the 
world continue to call on Chemico when they require 
ENGINEERING AT ITS BEST. 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO * DALLAS * HOUSTON * PORTLAND, ORE. * TORONTO * LONDON * PARIS * JOHANNESBURG * TOKYO 
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The Quaker Oats Co.............. 


Reeves Brothers, Inc. 
Vulcan Rubber weetucte Division 
*Retinery Cata ‘ ‘ = 
Rea Metals Co.. } 
CLES Link ob sccbce ctagedevesenseee 210 


Rockwell oth AE Co 
*Rockwood Sprinkler Co. 

Division of The Gamewell Co......... 
*Rome Cable Division of Alcoa 


*Roy E. Roth Co. 


Sarco Co... 
*Selas Corporation of America 
*M. B. Skinner Co.. : 
*Smithco Engineering, 
Smap-Tite, EMC........0-cccccsecccees ‘ 
— Aircraft Co. 

idiary International Harvester Co. 
Solon Process Division 

Allied Chemical Corp............... 
md Engine & Pump ‘Co 
*Southwestern a Co 
Square D Compan 
Standard Oil Company (New Jersey). 
Stauffer Chemical 
Stockham Valves and ig 
*Sun Shipbuilding & Dry Doc 


T 


*Taylor Instrument Companies. . 
Tennessee Coal & Iron Division 
United States Steel 
*The Terry Steam Turbine Co. 
SE EE, vcacicecdcerccscceccessees 230 
*Tretolite Co. 
Division Petrolite Corp. 
Trinity Steel Co..... 
Tubular Products Division 
The Babcock & Wilcox Co. 


Friedrich UHDE GmbH...... 
U. S. Electrical Motors, Inc.. spiboumens 
*United States Steel Corp.. aha anna 
United States Steel Export Co.. ', 42-43, 202-203 
United States Steel Supply Division 

United States Steel... . Seaaks = 2 
*United States Stoneware Co.. 
Universal Oil Products Co.... 


v 


pe a Vogt Machine Co.. 
Vokes Genspring Ltd. : 
Vulcan Rubber Products Division 
Reeves Brothers, Inc..... 


w 


*W-K-M_ Division 
ACY inaustries, Inc 
EDR hidke tac leacncetassecscoaceete 218 
Warren Petroleum Corp............... eae 
Western Supply Co.. 
Wheelco Industrial Instruments Div. 
Barber-Colman Co 
Wickes Boiler Co... 
*Thomas C. Wilson, Inc 
*Wolverine Tube Division 
Calumet & Hecla, Inc 
Worthington Corp........... 


*Yarnall-Waring Co. 
*Otto H. York Co. 
The Youngstown Sheet & Tube Co 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 


—in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 


characteristics ...new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: % te 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 
For your variable speed application, specify: 


U.S.VARIDRIVE motors 


SMALLEST VARIDRIVE 
1/4 TO 1 HP. 
WITH HAND CONTROL ASSEMBLY 


VARIDRIVE 
WITH INTEGRAL GEARING, MOTOR 
AND TAKE-OFF SHAFT SAME SIDE 











MOTOMOUNT VARIDRIVE 
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= ~™\ U.S. ELECTRICAL MOTORS INC. 
we» Ls | - P.O. Box 2058, Los Angeles, California or Milford, Connecticut i 
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FABRICATED FROM 


HEAVY CHROME-MOLY PL 


This Platforming® reactor, fabricated by Nooter Corporation for Procon 
Incorporated, weighs 64,000 pounds and is made of 3%” thick chrome- 
moly steel. The vessel is one of four built for a midwestern refinery: 


Heavy-plate work like this is Nooter’s stock-in-trade. Hundreds of 
companies have benefited from Nooter’s unique abilities to produce 
virtually all types of processing equipment...and to follow through 
with erection in the field anywhere in the country. Heat exchangers 
and reactors, floating and cone roof bulk storage tanks, columns and 
towers, reactor regenerators and a multitude of special purpose vessels 
all fall within the scope of Nooter fabrication and erection skills. 


Whatever your needs—in conventional metals, alloys or the rarer, 
more exotic metals— you can count on Nooter’s experience in quality 
control, metallurgical knowledge and fabrication and erection ‘ech- 


niques to produce to your exact requirements. 


ES Team bay: OacscreelL ty 


Write for Nooter Technical Bulletins: 


#100 — Titanium Facts 
#101 — Corrosion Data Charts 


NOOTER 
CORPORATION 


“Since 1896” 


“Steel and Alloy Plate Fabricators and Erectors Boilermakers’ 


1404 SOUTH THIRD STREET @ ST. LOUIS 66, MISSOURI 
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